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@ Thlazolldlno derivatlvas with sntl>(f tabetic activity, thafr preparation and thair uso. 
@ Compounds, of formuUi (I) : 

r1 HC=CH O 

! / \ / 

A-W-U-C- ( CH2 )n-0-C C-CH2-CH — C 

I \ / II 

OH HC-CH S NH 

\ / 

c 

• li 

o 

[In which : A is a group of fomwla (If) or (III) : 




Jouvo, 18, nie Salnt-Denis, 75001 PARIS 



R* Oy2 r4 0 

c-c 'c-C 

W ^ / \ 

R-^-C C- or r3-c C- 

C=C 'c-C 



(") (III) 

W Is methyleno, carbonjfl or >C=N-OV. where V Is hydrogen, sulpho, acyl or alkyi ; U fe methylene, or W 
is absent and U Is a carbon-carbon double bond between A and -CR'(OH)-; R', R^ and R* are each 
hydrogen or alkyI ; V and V are each hydrogen or a hydroxy-protecting group ; and n Is 1, 2 or 3] and 
salts thereof have antkllabetic activity in mammals. Methods of praparing them ara also provided. 
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THIAZOLIDYNE DERIVATIVES WITH ANTI-DIABETIC ACTIVITY, THEIR PREPARATION AND 

THEIR USE 

The present Invention relates to a series of new thlazolldlne derivatives, which exhibit antidiabetic activity 
In mammals* and provides methods and compositions using them, as well as processes for their preparation. 

Thlazolldlne derivatives which can reduce blood sugar levels have been described, for example. In Japan- 
ese Patent Application Kokal No. Sho 55-22636 (T okko No. Sho 62-42903), European Patent Publications No. 
139 421 and 207 581, Japanese Patent Application Kokal No. Sho 61-36284 and No. Sho 62-5980 and Y. 
Kawamatsu et al., Chem. Phanm. Bull., 30, 3580 - 3600 (1 982). The compounds of this prior art all differ struc- 
turally from the compounds of the present Invention. 

We have now discovered a series of now thlazolldlne derrvatrves, which have a particularly good activity. 
In some cases much better than that of the pnor compounds TGiBrred to above. In particular, the compounds 
of the present Invention show a signlflcant ability to suppress hepatic gluconeogenesls. which ability is expected 
to result In a level of reduction In fasting blood sugar levels which is substantially t>etter than la achieved by 
the compounds disclosed In the prior art referrBd to at>ove, and which will make the compounds of value In the 
treatment and prophylaxis of disorders such as diabetes. 

This activity of the compounds of the present Invention enables them to reduce diabetic complications and 
they can, therefore, be used In the treatment and prophylaxis of various diseases and disorders arising from 
high blood sugar levels, for example hyperlipemia, diabetes and their complications. 

The compounds of the present Invention are those compounds of formula (I) : 



r1 HC=CH O 

I / \ / 

A-W-U-C- ( CH2 )n-0-C C-CH2-CK — C 

I \ / I I (I) 

OH HC-CH S NH 

\ / 
C 



in which : 

A represents a group of formula (11) or (III) : 



\ / \ / 

c-c c-c 

R^-C C- or r3-c C- 

\ / \ / 

c«c c-c 

Y^O r2 0 r2 

(II) (III) 



W represents a methylene group (>CH2), a carbonyl group (>00) or a group of formula >C=N-OV 
In which V repreaents a hydrogen atom, a sulpho group, an a^l group as defined below or an alkyl group 
which has from 1 to 8 cartKin atoms and which Is unsutsstituted or Is substituted t>y at least one of sub- 
stltuents (a), defined below ; 

U represents a methylene group ; or W and are absent and U repreeents a carf>on-cart»on dout)Ie bond 
between the group represented by A and the group •CR^(OK}- In formula (I) ; 

represents a hydrogen atom or an alkyl group having from 1 to 8 cart>on atoms ; 
R^ and are the same or different and each represents a hydrogen atom or an all^ group having from 
1 to 8 carbon atoms ; 
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represents a hydrogen atom or an alky! group having from 1 to 10 carbon atoms ; 

and are the samo or different and each represents a hydrogen atom or a hydroxy-^jrotocflng group, 
said hydroxy-prolecting group being preferably : an aliphatic acyf group having from 1 to 25 carbon atoms: 
a halogenated alkanoyl group having from 2 to 6 carbon atoms ; an alkoxyafkanoyl group in which the 
alkoxy part has from 1 to 5 carbon atoms and the aJkanoyI part has from 2 to S carbon atoms ; an alkenoyi 
or aljQmoyi group having from 3 to 8 carbon atoms : an aromatic acyl group In which the aryf part has from 
6 to 14 ring carbon atoms and Is a carbocycilc group, which is unsubstltuted or Is substituted by from 1 to 
5 of subfttltuents (cX doflned below ; a heterocydk; group having 6 or 6 ring atoms, of which 1 or 2 are 
oxygon and/or sulphur and/or nitrogen hetero-atoms, which group may be unsubstltuted or may be sub- 
stituted by at least one of substituents (c), defined below, or by an oxj'gen atom ; a Iri-substltutedsnyl group. 
In which all three or two or one of the subsUtuents are alky! groups having from 1 to 5 carbon atoms, and 
none, one or two of the substituents are aiyf groups, as defined above ; an alkoxyalkyl group. In which the 
alkoxy and alkyl parts each have from 1 to 5 carbon atoms ; an alkoxy-substJtuted alkoxymethyl group In 
which each alkoxy part has from 1 to 5 carbon atoms : a halogenated alkoxymethyl group In which the 
alkO)y part has from 1 to 5 carbon atoms ; a halogenated ethyl group ; an arylselenyl-substltuted ethyl 
group. In which the aryl part is as defined above ; an aralkyf group In which the alkyl part has from 1 to 5 
carbon atoms and the aryl part Is a carbocycilc aryl group which has from 8 to 14 ring carbon atoms and 
which may be unsubsUlutod or may be substituted on the aryl part with an alkyl group, an alkoxy group, a 
niiro group, a halogen atom, a cyano group, or an alkylenedioxy group having from 1 to 3 cartwn atoms ; 
an alkoxycarbonyl group which has from 2 to 7 carbon Etoms and v/hich Is unsubstltuted or is substituted 
with a halogen atom or a Iri-substituted sHyl group, as defined above ; an alkenyloxycarbony! group In which 
the alkenyl part has from 2 to 6 carbon atoms ; a sulpho group : or an arall^oxycarbonyl group. In which 
the aralkyi part is as defined above : / 
£is1,2or3; 

said acyf group Included in the definlUon of V Is : an unsubstltuted alaphatic acyl group which contains from 
1 to e carbon atoms ; a substituted aliphatic acyl group which contains from 2 to 6 carbon atoms and which 
Is substRuted with at least one of substituents (b), defined beJow ; an aromatic acyl group In which the aryl 
part Is a carbocycilc aromatic ring whfc4i has from 6 to 14 ring carbon atoms and which Is unsubstltuted or 
is substituted by at least one of subsUtuents (c), defined below ; or a heterocydic acyi group having a 
heterocyclic ring containing 5 or 6 ring atoms, of which 1, 2 or 3 are nitnjgen and/or oxygen and/or sulphur 
hetero-atoms, the heterocydic ring being unsubstltuted or being substituted by at least one of substituents 
(c), defined below, and/or by at least one oxygen atom ; 

said substituents (a) are selected from alkoxycarbonyl groups having from 2 to 6 atoms, carboxy groups 
and carboqrdic aryl groups which have from 6 to 1 0 ring carbon atoms and which are unsubstltuted or have 
at least one substituent selected from substituents (c), defined below ; 

said substituents (b) are selected from halogen atoms and alkoxy groups having from 1 to 5 carbon atoms; 
said substituents (c) are selected from alkyl groups having from 1 to 5 carbon atoms, alkoxy groups having 
from 1 to 5 carbon atoms, halogen atoms, halogenated allqrl groups having from 1 to 3 carbon atoms, nitro 
groups, hydroxy groups. alkojQfcarbonyl groups having from 2 to 6 carbon atoms and aryl groups which 
have from 6 to 1 0 ring carbon atoms and which are unsubsUtuted or are substituted by at least one of sub- 
sfituenls (d), defined below ; and 

said substituents (d) are selected from alkyl groups having from 1 to 5 carbon atoms, alkojy groups having 
from 1 to 5 carbon atoms, halogen atoms, halogenated alky! groups having from 1 to 3 carbon atoms, nltro 
groups and hydrcpcy groups ; 
and salts thereof. 

The Inventton also provides a phannaceutlcal composition for the treatment or prophylaxis of diabetes or 
byperiipemia. %vhlch comprises an effective amountof an active compound In admbcture with a pharniaceutteaHy 
acceptable carrier or dfluent. wherein said active compound Is at least one compound of formula (I), defined 
above, or a pharmaceuUcally acceptable salt thereof. 

The Invention further provides the use of at least one compound of fonmula (I), defined above, or a phar- 
maceuUcally acceptable salt thereof In jtherapy. 

The Invention still further provides the use of at least one compound of fomiula (I), defined above, or a phar- 
maceutlcally acceptable salt thereof for the manufacture of a medicament for the treatment or prophylaxis of 
diabetes or hyperilpemla In a mammal, which may be human. 

The Invention also provides processes for the preparaOon of the con^xjunds of the presentfnvention, which 
processes are described In more detaO hereafter. 

Where substituents are referred to In general terms herein, without specifying the number thereof, there 
Is, In principle, no Iknilalfon upon their number, except such as may be dk:tated by the number of substitutabia 
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positions, and possibly by sleric constraints. However, in general. It may be said that from 1 to 5 such sub- 
sUtuents ere prefonred, from 1 to 3 being more preferred, and 1 normally being most preferred- 
' 5 In the compounds of the Invention, where represents an alkyi group, this may be a straight or branched 

chain alkyf group having from 1 to 8 carbon aton^, and preferably from 1 to 4 carbon atoms. Examples of such 
alkyl groups indudQ the methyl, ethyl, propyl, Isopropyl, butyi, Isobuty!, seo-butyf. pentyl, Isopentyl, hexyt, 1.3- 
dimethylbutyf, heptyl, octyf, 1-melhyIheptyl and 2-ethy1hexyl groups. Of these, the methyl, ethyl and Isobu^I 
groups are more preferred and the methyl group is most prefenned 
10 Where represents an alkyl group, tills may be a straight or branched chain aikyi group having 1 to 10 
carbon atoms, and preferably from 1 to 8 carbon atoms, more preferably from 1 to 4 carbon atoms. Examples 
of such alkyf groups Indudo the metliyl, ethyl, propyl, isopropyl, butyl. Isobutyl, seo-butyl, t-butyl, pentyl, Iso- 
pentyl, neopentyl. hexyl, 1,1-dlme thy! butyl, 1,3-dimethyIbutyi, hep^, octyl, 1-methylheptyf, 2-ethyIhexyI, 
i,1,3,3-tetramethy{bufyl, nony! and decyl groups. Of those, the methyl and t-buty! groups are more prefenned. 
iS the methyl group being most preferred. 

Where or R* represents an alkyl group, this may be a straight or branched chain alkyl group having from 
1 to 8 cart>on atoms, and preferably from 1 to 3 carbon atoms. Examples of such alkyl groups Include the methyl, 
ethyl, propyl, Isopropyl, butyl, Isobutyl, aec-butyf. pentyf. Isopen^, hexyl, 1,3-dlmethylbutyli heptyl, oct^, 1- 
methylheptyf and 2-ethylhexyl groups. Of these, the methyl group is most preferred. 
20 Where V represents an alkyl group, It may t>e a straight or brenchod chain alkyl group having firom 1 to 8 

carbon atoms, and preferably from 1 to 4 cartx)n atoms, and may optionally be substituted, preferably with one 
or more of substituents (a), defined above and exemplified below. Ejcamples of such unsubstihjted groups 
indude the methyl, ethyl, propyl, Isopropyl. butyl, Isobutyl, sec-butyl, penty!, isopentyl, hexyl, I.S-dimothylbutyl, 
heptyl, odyl, 1-methylheptyl and 2-ethylhexyl groups. Where the group is substituted. It preferably has firom 1 
ss to 5 substituents (depending upon the availability of substitutable positions) selected from substituents (a), I.e^ 
carbocydic aryl groups v/hich have from 6 to 10 ring carbon atoms, and preferably 6 or 10, and most pref- 
erably G, ring carbon atoms, and which may optionally be substituted by at least one substiluent selected 
from alkyl groups having ftom 1 to 5 carbon alonis (e.g. the methyl, ethyl, propyl. Isopropyl, butyl, Isobutyl, 
sao-butyl, t-bufyU pentyl or feopenlyf groups), halogen atoms (e.g. the chlorine, fluorine, bromine or Iodine 
so atoms) and alkoxy groups having from 1 to 5 carbon atoms (e.g. the methoxy, ethoxy, propoxy, Isopropoxy, 
butoxy, Isobutoxy, sec-butcxy, t-butoxy or pentyloxy groups) ; examples of preferred such substituted and 
unsubstituted groups Indude the phenyl, 2rmethylphenyl, m-chlorophenyl and o-methoxyphenyl groups ; 
the carboxy group ; and 

alkoxycarbonyl groups having from 2 to 6 carbon atoms, such as the ethoxycarbonyl and t-butoxycarbonyl 
35 groups. 

The preferred substituents (a) are the alkoxycarbonyl groups having from 2 to 6 carbon atoms and the car- 
boxy group, the carboxy group being most preferred. 

Of these substituted and unsubstituted alkyl groups v/hlch may be represented by V, the methyl, alkoxycar- 
bonylmethyl and cart)Oxymethyl groups are the more prefen-ed, the ctfrboxymethyt group being most preferred. 
40 V^ere V represents an acyt group, rt may be a straight or branched chain aliphatic acyl group containing 

from 1 to 6 carbon atoms. If unsubstituted, or from 2 to 6 carbon atonrw, if substituted ; and it preferably has 
from 2 to 6 carbon atoms In any event, more preferably from 2 to 4 carbon atoms. Examples of such groups 
indude the acetyl, propfonyl, butyryl and hexanoyi groups. Of these, the acetyl group is most preferred. Such 
a group may be. and preferably is, unsubstituted, or It may be substituted by at least one of aubaUtuents (b), 
45 defined above and exemplified below. Le. halogen atoms or alkoxy groups having from 1 to 6 carbon atoms. 

Examples of the groups and atoms v^rfiteh may be Induded In substituents (b) are : 

halogen atoms, such as the chlorine, fluorine, bromine and kxllne atoms ; and 

alkoxy groups having from 1 lo 5 carbon atoms, such as the methoxy, ethoxy, propo)^, Isopropoxy, butaxy. 
isobutoxy. seo-butoxy, t-butoxy and pentyloxy groups, 
so Alternatively, where V represents an aromatic acyl group, the aromatic partof this is a carbocydic eryl group 
which has from 8 to 14, and preferably from 8 to 10. more preferably 6 cf 10 and most preferably 6. ring cartx>n 
atoms and whteh Is unsubstituted or has at least one of substituents (c). defined above and exemplified below. 
Examples of such substituted and unsubstituted groups Indude the benzoyl, naphthoyi (1- or2-naphthoyl). 3- 
methylbenzoyl, 2,4-dlmethylbenzoyl, 4-ethyl benzoyl, 4-bu^Ibenzoyl. fi-anlsoyi, 4-etiioxybenzoyl. 4- 
55 butoxybenzoyl, 3-chlorobenzoyl, 2-bromobenzoyl, 4-fluorobenzoyI, 4-1rifluoromethylbenzoyl, 3-nltrobenzoyl, 
2,4-dinitrobefTZoyl, sallcyloyi and 4-hydroxyben2oyl groups. 

Altematively, where V represents a heterocydk: acyl group, this has 5 or 6 ring atoms, of which 1, 2 or 3 
are nitrogen and/oroxygen and/or sulphur hetero-atoma, the heterocydlcring being unsubstituted or being sut>- 
stituted by at least one of substituents (c), defined above and exemplified below, and^or by at least one oxygen 
subslItuenL Where the helerocydic ring has three hetero-atoms. we prefer that all three should be nitrogen 
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abms, or that one or two {preferably two} should be nitrogen atoms, and correspondingly two or one should 
bt oxygen or sulphur atoms. Where the heterocyclic ring has two hetero-atoms. these are preferably different 

5 or both are nitrogen atoms, more preferably one of the hetero-atonrts is a nitrogen atom and the other Is a nlt- 
rooan, oxygen or sulphur atom, still more preferably a nitrogen or an oxygen atom. Examples of such groups 
in^ude the 2-thenoyI. 3-furoyl, ploolinoyl. 2-pyndinecarbGnyl, nicotlnoyi, Uonlcotlnoyf, 4-lsoxazolecarbonyf, 1* 
(li2,3-^tazoly))carbonyl» 2-, 3- or 4- plperldlnyJcarbony! and 1-pyrrolldfn>1carbonyf groups. Such groups may 
b4, and preferably are, unsubstituted, or they may be substituted by one or more of substltuents (c), defined 

10 at?ove and exemplified below and/or by at least one oxygen substlhienL Where the group Is substituted, tho 
number of substltuents (s preferably fiom 1 to 5 (depending on the availability of substitutable positions), more 
preferably from 1 to 3, and most preferably 1. 

H In general, the preferred groups and atoms represented by V are : a hydrogen atom ; a sulpho group ; an 
urtsubstltuted alkyl group having from 1 to 4 carbon atoms ; a substituted alkyl group having from 1 to 4 carbon 

18 at6ms In which the substltuents are aryl groups (which have from 6 to 10 ring carbon atoms and which are 
urt'substituted or are substituted by at least one alky! substltuent having from 1 to 5 carbon atoms), carboxy 
grSups or 8lkoxycart>onyl groups having from 2 to 6 carbon atoms ; an aTIphatfc carboxyllc acyf group having 
frd'm 1 to 6 cart>on atoms ; or a carbocycilc aromatic carboxyflc acyl group In which the aryl part has 6 or 10 
ring cartjon atoms, said group being unsubstituted or being substituted by at least one of substltuents (c), 

20 defined In Claim 1. 

Examples of groups and atoms which may be Included in substltuents (c) are : 

afky! groups having from 1 to 5 carbon atoms, such as the methyl, ethyl, propyl, Isopropyl, butyl, isobutyl, 
seo-butyl, t-butyl, penty! and Isopentyl groups ; 

alkoxy groups having from 1 to 5 carbon alotns. such as the methoxy, ethoxy, propoxy, Isopropoxy, butoxy, 
25 isobutoxy, sec-butoxy. t-butaxy, psntyloxy and Isopentyloxy groups ; 

halogen atoms, such an tftose IHustiated above In relation to substltuents (b) ; 

halogenated ElkyI groups having from 1 to 3, especially 1 or 2, carbon atoms, such as the chloromethyl, 
fluoromethyl, bronrwmotiiyl, iodomethyl, dlchloromethyl, dlfluoromethyl, dibromomethyl, dikDdomethyl, 
trichloromethyf, tr{fluorometl)yf, Iribromomethyl, trilodomethyl. 2-chloroethyl, 2-fIuoroeth/, 2-bromoethyl, 
30 2-Iodoelliyl, 2.2-dIchIofoothyl, 2,2-dlfIuoroethyI, 2,2-dlbronKiethyl. 2,2-dllodoethyl, 2,2^-trichloroethyI, 

2,2,2-bifluoroethyl, 2,2,2-tribromoethyl and 2,2,2-trilodoethyl groups ; 
nitro groups and hydroxy groups ; 

alkoxycarbonyi groups having from 2 to 6 carbon atoms, as exemplified In relation to substituents (a) ; and 
aryl groups which are unsubstituted or which are substituted by at loast one of substltuents (d), defined 
35 below, as exemplified In relation to substituents (a). 

Where one or both of and represents a hydroxy-protecting group, there Is no particular limitation on 
the nature of the protecting group, provided that It can act as a protecting group In the reaction for the prepa- 
ration of the compound or in another reactton to which the compound Is to be subjected, and that, where the 
compound is to be used therapeutically, it can readily be hydrolyzed ]n vivo and used as a pro-drug at the time 
40 of administration. Where the compound Is to be used for non-therapeutic purposes, e.g. as an intermediate in 
the preparation of another compound. It Is, of course, unnecessary that the protecting group should be selected 
with this requirement In mind, and It can be selected solely on the basis of its utility as a protecting group In 
any necessary reaction. Examples of such protecting groups Include : 

aliphatic acyf groups, preferably : alkanoyi groups having fnom 1 to 25 carton atoms, more prefarably from 
45 1 to 20 carbon atoms, still more preferably from 1 to 6 carbon atoms, and most preferably finom 1 to 4 carbon 

atoms, (such as the fbnmyf, aca^l, propionyl, butyryl, Isobutyryf, pfvatoyf. valeryl, isovaleryl, hexanoyt, hep- 
tanoyl, octanoyi, lauroyi, myristoyf, trldacanoyl, palmltoyt and stsaroyt groups, of which the aoe^ group Is 
most proforrod) ; halogeruited alkanoyi groups having from 2 to 6 cartK>n atoms, especially halogenated 
acetyl groups (such as the chloroacetyl, dlchtoroacetyl, trichloroacetyl and trifluoroacetyl groups) ; lower 
so alkoxyalkanoyl groups in which the alkoxy part has from 1 to 5, preferably from 1 to 3, cart>on atoms and 

the alkanoyi part has from 2 to 6 carbpn aton^ and is preferably an acetyl group (such as the methoxyacetyl 
group) ; and unsaturated analogues of such groups, especially alkenoy! or alkynoyi groups having from 3 
to 6 cart>on atoms [such as the acryloyi, methaciyloyi, proploloyi, crotonoyl, Isocrotonoyl and (E)-2Hmethyl- 
2-butenoyl groups] ; 

55 aromatic acyl groups, preferably arylcarbonyf groups. In which the aryl part has from 6 to .14, more prefer- 

ably from 6 to 10, atlll more pne ferably 6 or 10, and most preferably 6, ring carbon atoms and Is a carbocycilc 
group, which la unsubstituted or has from 1 to 5, preferably from 1 to 3 substituents, selected from sub- 
etituenta (c), defined and exemplified above, preferably : unsubsliluted groups (such as the benzoyl, a*na- 
phthoyi and p-naphthoyi groups) ; halogenated arylc&rbonyf gipups (such as the 2-bromobenzoyI and 
4-chlorobenzoy{ groups) ; lower alkyl-substituted arylcarbonyl groups, fin which the or each alf^ substltuent 



6 



EP0 441 605 A2 



has from 1 to 5, proferaWy from 1 to 4, cjarbon atoms (such as tho 2 AB-trimethy!benzoyl and 4*tofuoyl 
groups) ; lowor alkoxy-substituted arylcarbonyl groups. In which tho or each alkoxy substituent preferably 
has from 1 to 5, more preferably from 1 to 4, carbon atoms (such as the4*anIsoyl group) ; nitro-substituted 
arytcart>onyI groups (such as the 4-nltroben7.oy! and 2-nitrobenzoy! groups) ; lower alkoxycarfoonyl-substH 
tuted arylcarbonyl groups, In which the or each alkoxycarbonyl substituent preferably has firom 2 to 6 cart>on 
atoms [such as the 2-(methoxycartonyl)ben2oyl group] ; and aryf-substituted arylcarbonyl groups^ Irt which 
the aiyi substituent Is as defined above, except that. If it Is substituted by a further aryl group, thataiyl group 
{s not Itself substituted by an aryl group (such as the 4-phenylbenzoyf group) ; 

heterocyclic groups having 5 or 6 ring atoms, of which 1 or 2 are oxygen and/or sulphur and/or nitrogen 
hetsro-atoms, preferably oxygen or strfphur atoms, which groups maybe unsubsCtuted or may have at least 
one substituent selected from substituents (c), defined and exemplified above, and oxygen atoms ; the pre- 
ferred heterocyclic groups have fully saturated ring systems ; examples include : the tetrahydropyranyl 
groups, which may be. substituted or unsubstituted, such as the t8trahydropyran-2-yf, S-bromotetrahyd- 
ropyran-2-yl and4-methoxytetrahydropyTan-4-yI groups ; tetrahydrothiopyranyl groups, which may be sub- 
stituted or unsubstituted, such as the t6trBhydrothiopyran-2-yi and 4-methoxytetrahydrothiopyran-4-yl 
groups ; tetrahydrofuranyl groups, which may be substituted or unsut)stjtuted, such as the tetrahydrofuran- 
2-y! group ; and tetrahydrothlenyl groups, which may be substituted or unsubstituted. such as the tat-' 
rahydrothlen-2-yf group ; . 

tri-substltuted silyl groups. In which all three or two or one of the substituents are alkyl groups having from 
1 to 5, preferably from 1 to 4, carbon atoms, and con-espondlngly none, one or two of the suljstituants are 
aryl groups, as defined above, but preferably phenyl or sut)stltuted phenyl groups, preferably : trf(Iower 
alkyl)snyl groups (such as the trimelhyJsiJyl, triethyisnyl, isopropyldlmethylsllyl, t-butyldlmethylsnyf, methyl- 
diisopropylsilyl, melhyldl-t-butylsi!y1 and triisopropylsnyl groups) ; and trI(lower alkyl)snyl groups In whlcji^ 
one or two of tlie alkyl groups have been replaced by aryl groups (such as the diphenylmethylsily!, diphenyl- 
butyisilyl, dlpheny14-butylsHyt, diphenyllsopropyfsilyl and phenyldiisopropylsnyl groups) ; 
alkoxyalkyl groups, In which the alkoxy and alkyl parts each have from 1 to 5, preferably from 1 to 4, carbon 
atoms, especially alkoxymethyl groups, and such groups which have at least one, preferably from 1 to 5, 
more preferably from 1 to 3. and most preferably 1, substituents, preferably : lower alkoxymethyl groups 
and other alkoxyalkyl groups (such as the methoxymethyl, l.l-dlmsthyl-l-methoxymethyl, ethoxymethyl, 
propoxymethyl, isopropoxymethyl, butoxymethyl and t-butoxymethyl groups) ; lower alkoxy-substltuted 
lower alkoxymethyl groups (such as the 2-methoxyethoxymethy! group) ; halogenated lower alkoxymethyl 
groups [such as the 2,2,2-trichloroethoxymetiiyl and bis(2-chloroetiioxy)methyl groups] and lower alkoxy- 
substifutad ethyl groups (such as the 1-ethoxyethyl, 1-methyl-1-methoxyethyl and Insopropoxyethyl 
groups) ; 

other substituted ethyl groups, preferably : halogenated ethyl groups (such as the 2,2,2-trichloroethyl 
group) ; and arylselenyl-substltuted ethyl groups. In which the ar^ part Is as defined above [such as the 
2-(phenylselenyl}ethyl group] ; 

aralkyi groups, preferably alkyl groups having from 1 to 4, more preferably from 1 to 3 and most preferably 
1 or 2, carbon atoms which are substituted with from 1 to 3 aryl groups, as defined and exemplified at>ove, 
which may be unsubstttutcxi (such as the benzyl, phenethyl, l-phenytetiiyl, 3-phenylpropyl, a-naphthylme- 
thyl, p*naphUiylmethy!, dlphenylmethyl, triphenylmethyl. a-naphthyidlphenylmethyl and 9-anthrylmethy( 
groups) or substituted on the aryl part with a tower alkyl group, a lower alkoxy group, a nitro group, a hsfogen 
atom, a cyano group, or an alkylenedioxy group having from 1 to 3 cartxin atoms, preferably a 
methylenedioxy group, [such as the 4-methyIbenzyl, 2,4,6-trimBthylbenzyl, 3,4,6-trlmethylbenzyl, 4- 
methoxybenzyl, 4-methoxyphenyldiphenylmethyl, 2-nItroben^, 4-nltrobenzyl, 4-chiorot>enzoyl, 4- 
bromobenzyl, 4-cyanobenzyf, 4*cyanobenzyldiphenylmethyl, b{s(2-nltrophanyl)methyl and piperonyf 
groups] : 

alkoxycarbonyl groups, especially such groups having from 2 to 7, more preferably fnm 2 to 5, carbon 
atoms and which may be unsubstituted (such as the methoxycarfaonyl, ethoxycarbonyl, t-butoxycart>onyl 
and isobutoxycarbonyl groups) or substituted wtUi a halogen atom or a tri-substituted sllyl group. e.g. a trl- 
(lower all^lsilyl} group (such as the 2,2,2-frlchloroethoxyearbony( and 2-trimethyf8ny!ethoxycarbonyI 
groups) ; 

alkenyloxycarbonyl groups In which the atkenyl part has from 2 to C, preferably from 2 to 4, carbon atonns 
(such as the vinytoxycarbonyl and allyloxycarbonyl groups) ; 
sulpho groups ; and 

aralkyloxycarbonyl groups. In wtilch the aralkyi part Is as defined and exemplified above, and In which the 
aryl ring. If substituted, preferably has one or two lower alkoxy or nitro substituents (such as the ben- 
zyloxycart)onyI, 4-methoxybenzyloxycarbonyl, 3,4-dImethoxyber^zyfoxycarbonyl, 2-nltroben2yIoxycar- 
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bony! and 4-nftrobenryloxycarbonyI groups). 

Of theso, we prefer the aliphatic acyl groups having from 1 to 6 cartKjn atoms, the aromatic acyl groups 
ind the sulpho group ; more preferabiy the aliphatic acyl groups having from 2 to 4 carbon atoms, the unsub- 
sliluted aromatic acyl groups and the sulpho group ; and most preferably the a'iphatic acyf groups having from 
i to 4 cart>on atoms, partlculady the acetyl group. 

. Examples of groups and atoms which may be Included in substltuenfs (d) are afl^ groups having from 1 
t6 5 carbon atoms, atlcoxy groups having firom 1 to 5 carbon atoms, halogen atoms, halogenated alkyf groups 
having from 1 to 3 carbon atoms, nllro groups and hydroxy groups, all as exemplified In relation to subsKtuents 
(6). 

> The compounds of the present Invention necessarily contain at least one acidic hydrogen atom (at the 3- 
pbsition of the thiazolldine ring) and may contain 1 or 2 further acidic hydrogen atoms (when and/or rep- 
resents a hydrogen atom) and the compounds can, therefore, form salts with bases. There Is no particular 
restriction on the nature of these salts, provided that, where they are Intended for therapeut'C use, they are 
pnamiaceufcally acceptable. Where they are Intended for non-therapeutic uses, e.g. as Intermediates in the 
pf'eperation of other, and possibly more active, compounds, even this restriction does not apply. Examples of 
stich salts include : salts wfft an alkali metal, such as sodium, potassium or lithium ; salts with an alkaline earths 



metal, such as bariunri or calcium ; salts with another metal, such as magnesium or aluminium ; organic base 
snits, such as a salt with dicyctohexylamlne ; and salts with a basic amino acid, such as lysine or arglnine. 
Where the catkin is monovalent, for example, an alkali metal, the compotmds of the present Invention can fomi 
mono-, d- or bi-^alts. Phannaceutically acceptable salts are preferred. 

Also, where W represents a group of fonmula >ON-.OV, the resulting compounds may fonn salts with acids. 
There is no partlculor reslfictJon on the nature of these salts, provided that, where they are intended for 
therapeutic use, they are pharmaceutlcslly acceptable. Where they are Intended for non-therapeutic uses, even'^ 
this restriction does not apply. Examples of such salts Include : salts witii mineral ackis, espedally hydrohalic 
acids (such as hydrofluoric acid, hydrobromlc acid, hydrolodic acki or hydrochloric acid), nitric acid, carbonic 
acid, sulphuric acid or phosphoric acid ; salts with lower alkylsulphonic acids, such as methanesulphonlc acid, 
trifluoromethanesulphonlc acid or ethanesulphonlc acid ; salts with arylsulphonic acids, such as benzenesul- 
phonic acid or 2-toluenesulphonIc acid ; salts with organic carbOQ^lic acids, such as acetic acid, fumaric add, 
tartaric add, oxalic add, maleic add, malic add, succinic add or citric add : and salts with amino adds, such 
as glutamic add or aspartlc acid. 

The compounds of the present invention contain an asymmetric carbon atom at the 5-posItion of the thiazoli- 
dine ring and, where 1^^ represents an alkyl group, the carbon atom to which Is attached may also be asym- 
metric. The compounds can, therefore, form stereoisomers. Although Uieso are all represented herein by a 
single molecular fonmula, the present invention Includes the use of both the indrvidual, isdated Isomere and 
mbctures, indudlng racemates, thereof. Where stereospecrfic synthesis techniques are employed oropfically 
active compounds are employed as starting materials in the preparation of the compounds, individual isomers 
may be prepared directfy ; on the other hand, if a mixture of Isomers is prepared, the Individual isomere may 
be obtained by conventional resolution techniques, or the mb(ture may be used as it is, without resolution. 

Furthennore, the fhiazoiidlne part of the compound of formula (f) can exist in the form of the tautomeric 
isomers shown below, but. in general, all of these tautomers are indicated herein by a single fonnufa (I) : 

0 0 OH 

/ / / 

^CK — c -CK — c -ca~c 

II - I I I 1! 

SNH^SN *-SN 

\^/ \ / \ / 

C C C 

" I II 

O OH O 

The prefen-ed compounds of the present Invention are those compounds of fonnula (!) and salts thereof 
In which : 

A represents a group of fonnula (II) or (III), as defined above ; — 

W represents a methylene group, a carbonyf group or a group of formula =C=N-OV 

In whteh V represents a hydrogen atom, an unsubstituted alJ^ group having from 1 to 4 carbon atoms or 

a substituted alkyl group having from 1 to 4 cart)on atoms In which th^ substituents are selected from aryl 

8 
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croups which have from 6 to 10 ring carbon atoms and which are unsubstlluted or are substituted by at 
least one alkyi subsUtuent having from 1 to 5 carbon atoms, carboxy groups and alkoxycarbonyt groups 
5 having from 2 to 6 carbon eiorns : 

U represents a methylene group ; 

Ri represents a hydrogen atom or an alJcyi group having from 1 to 4 carbon atoms ; 

R2 and R* are the same or different and each represents a hydrogen atom or cn el'-cyJ group having from 

1 to 3 carbon atoms ; 

10 represents a hydrogen atom or an alky! group having from 1 to 4 carbon atoms ; 

and Y» are the same or different and each repreeents a hydrogen atom, an allphaUc acyl group having 
from 1 to 6 cart)on atoms, an aromatic acyl group, as defined above, or a sulpho group ; and 

Th^nwo preferred compounds of tho present InvenUon are tho»e compounds of fonnula (I) and sails 

IS thereof fn which : 

A represents a group of fonmula (11) or (ill), as defined above ; 
W represents a methylene group or a group of formula =C=N-OV 

In which V represents a hydrogen atom, an unsubstltuted alky! group having from 1 to 4 carbon atoms or 
a substituted alky! group having at leas, one carboxy substltuent ; 
20 U represents a methylene group ; 

Ri represents a hydrogen atom or an alky! group having from 1 to 4 carbon atoms ; 

and are the same or different and each represents a hydrogen atom or an alkyi group having from 
1 to 3 carbon atoms ; 

R3 represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms ; 
yi and Y2 are the same or different and each represents a hydrogen atom, an allphatk: acyl group havlnjj/ 
from 2 to 4 carbon atoms, an unsubstlluted aromatic ecy! group or a sulpho group ; and 

?ho nwst'prefen-ed compounds of the present Invention are those compounds of fontnula (I) and sails 
thereof, In which : 

A represents a group of fonnula (II) or (III), as defined above, parGculariy a group of fonmula (II!) : 
W represents a methylene group or a group of fonmula =ON-OV 

In which V represents a hydrogen atom, a carboxymethyf group or a 1-carboxy-1-methyIethyl group, par- 
ticuiarly a hydrogen atom, 

particularly we prefer that W should represent a methylene group ; 
U represents a methylene group ; 
W represents a methyl group ; 

R2 and R* are the same or different and each represents a hydrogen atom or a methyl group ; 
R3 represents a methyl or t-butyl group, particularly a methyl group ; 

Yi and are the same and each represents a hydrogen atom or an aliphatic acyl group having from 2 to 
4 carbon atoms, partlculariy a hydrogen atom or an acetyl group ; and 

iiedflc examples of the thiazondlne derivatives of the present Invention are those compounds of fonmula 

(1-1) and (1-2), In which the subsUtuents are as defined in the respective one of Tablea 1 and 2, below. I.e. Table 

1 relates to fonncila (1-1 ) and Table 2 relates to formula (1-2). In the TaWa. the following abbreviations are used: 
45 Ac acetyl 

Boz t>enzoyl 

Bu Isobutyl 

IBu t-bulyl 

Et ethyl 
50 Me methyl. 

Oc octyl 

Ph phenyl 

Pn pentyl 

ipr isopropyl 
55 Sfo sulpho 

Tmb 1.1,3.3-letramethyIbufyl 



25 



30 



40 
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10 



18 



20 



25 



r4 O 

V-c' r1 HC=CH 0 

/ \ I / \ f 

r3.c C-W-CH2-C-{CH2)n-0-C C-CH2-CH — C 

\ / ! \ / II 

C-C OH HC-CH S NH 

C r2 C 

II 
O 



r4 0Y2 

^C-C^ R^ HC-CH 0 

/ \ I / \ f 

r3_c C-W-CH2-C-(CH2)r-0-C C-CH2~CH — C 

\ / I \ / I 

C=C OH HC-CH S NH 

/ \ \ / (1-2) 

yIq r2 C 

6 



30 Table 1 



eo 



55 



55 


Cpd. 
No. 


R^ 


r2 


r3 


r4 


W 


40 


1-1. 


Ke ■ 


Me 


Me 


He 


CHj ■ 




1-2 


Ke 


He 


Me 


Ke 


CH2 




1-3 


Ho 


Me 


Me 


He 


c«o 


45 


1-4 


Me 


Me 


He 


He 


C-HOH 




1-5 


Me 


Me 


Me 


He 


C-NOCOM© 




1-6 


He 


Me 


Me 


He 


C«NOC0Ph 




1-7 


Ke 


Me 


He 


He 


C«NOMe 



I 

2 



10 



10 


Cpd. 

KO. 




r2 


r3 


R* 


W 






1-8 


He 


Ma 


He 


He 




1 


15 


1-9 


He 


He 


He 


He 




1 




1-10 


Ke 


Ha 


He 


He 


C-:. ICHjCOOE 


1 




1-11 


Ke 


He 


He 


He 


C» iOCHjCOOEt 


1 


20 


1-12 


Me 


Me 


He 


Me 


^KOCKejCOOK 


1 




1-13 


M© 


H 




H 


CIT... 


1 




1-14 


Me 


H 


JtBu 


H 




2 




1-15 


Me 


H 


iBu 


H 


C-0 


1. 


25 


1-16 


Me 


H 


£Bu 


H 


C=5T0H 


1 




1-17 


Et 


He 


He 


Me 


CHj 






1-18 


iBu 


He 


He 




CHj 


1 


30 


1-13 




Ke 


Ho 


Me 


C-0 


1 




1-20 


Pn 


Me 


Me 


Me 


CHj 






1-21 


H 


Ke 


He 


Me 






3S 


1-22 


Me 


H 




H 






1-23 


iBu 


H 




H 




1 




1-24 


OC 


He 


He 


He 




1 




1-25 


Oc 


Me 


He 


He 




X 


40 


1-26 


He 


H 


TtsSa 


H 


c. 


1 




1-27 


Me 


H 


Tmb 


H 




2 




1-28 


Me 


II 


Tmb 


H 




X 


4S 


1-29 


He 


H 


Tmb 


H 


C"NOH 




1-30 


4Bu 


H 


TSnb 


H 


C-NOCHjCOOH 






1-31 


Oc 


H 


Tmb 


K 







«0 



11 



Table 2 

5 





Cpd. 
No. 




y2 




r2 


r3 










2-1 


H 


H 


Me 


He 


Me 


Me 


CH 


1 
X 




2-2 


H 


K 


Z{e 


Me 


Me 


Me 








2-3 


H 


H 


Me 


He 


Me 


Me 


^ w 






2-4 


H 


H 


Me 


Me 


Me 


Ha 




± 


20 


2-5 


H 


H 


Me 


Me 


Me 


He 




X 




2-6 


H 


H 


M© 


Me 


Me 


Me 




1 




2-7 


II 


H 


Me 


He 


Me 


He 






25 


2-8 


H 


H 


Et 


Me 


Me 


He 


2 


1 


2-9 


H 


H 


Mo 


H 


"tBu 


w 




1 




2-lC 


H 


H 


H 


K 


11 


TT 




X 




2-11 


H 


H 


iBu 


H 


H 


H 


c«o 


1 


30 


2-12 


Ac 


Ac 


Me 


Mo 


Me 


Me 




t 




2-13 


Ac 


Ac 


Me 


Me 


Me 


Me 




2 




2-14 


Ac 


Ac 


Me 


Me 


Me 


Me 


c=o 


1 


35 


2-15 


Ac 


Ac 


Et 


Me 


Me 


Me 




I 




2-lS 


Ac 


H 


Me 


He 


He 


Me 


CKj 


I 




2-17 


SfO 


H 


Me 


Me 


Me 


He 


CHj 


I 


40 


2-18 


H 


Ac 


Me 


Me 


Me 


He 


CHj 


I 


2-19 


K 


SfO 


Me 


Me 


Me 


Me 




L 




2-20 


SfO 


SfO 


Ms 


Mt> 


Me 


M3 




! 




2-21 


Eoz 


Boz 


Me 


He 


Me 


He 


^2 


1 



45 



Of the compounds of the present InvenUon, Compounds No. 1-1, 1-2, 1-4, 2-1, 2-4, 2-12, 2-13, 2-17 and 
so 2-19 are preferred. The more prefenred compounds are Compounds No. : 

1- 1 • 5-{4-I2-hydroxy-2-*nethyI-4-(3,5.e-tr?melhyl-1 ,4-benzoquInon-2-yI)butoxy3ben2y!}-2,4-dioxoth!azo!l- 
dine ; 

2- 1, 5^444-{2,5-dlhydroxy-^,4,6-tn>nethylpheny!)-2-hydroxy-2-mothylbutoxy3benzyl>2,4-d 
dine ; and 

ss 2-12. 5-(444-(2.5-dIar^loxy-3,4.6-lrfmolhylphenyr)-2-hydroxy-2-mc:h/^ 

dine. 

Of these, the most preferred compound Is Compound No. 1-1. 

. The compounds of the prosent Invention may be preparad by a variety of methods well known for the pre- 
paration of compounds of this type. For example, in genera! terms, ftey maybe prepared by the following steps: 
(a} oxidizing a compounc' of formula (IV) : 
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IS 



2S 



OS 



\ / \ / \ / / \ I / 

ecu HC-CH U ITH 

/ \ / \ / \ / 

(In which R^, R^, R*, R*. W &nd n are as defined above), to glvo a compound of formuii* (V) ; 



P.* 0 
\ / 



. / \ 1 / \ / 

c-c' OH. nc-CH s i::-: 

/ \ ^ \/ (V) 



(?n whloh R\ R^ U. W and n ore aa d.?fln«k5 above) : 

(by I- faq?.!:red, reducing suid comixsijiid of formula QJ). to £?h/€ a co:-nj>cund orft^rYr-i.^^ f>/l) : 
v/i Oil 

\ / ! ' \ / i ' 

/ \ \ / (VI) 

HO r2 C 



(In which R\ R^ R3. R* U, W and rr r.ro as defined abovo) ; 

(c) If roquVcsd, protocUnQ ti^B hydroxy groups In U^e compound pitiduced !n sny of s^ops Jb), (d) or lo 
C?vo M cc»r.po»nd of formula (?) in whfrfi ono or boih of Y' snd rsprtsenthydroxy-pt-clsciinGf crc'jns ; 
50 (ti) If required, converting a group represented by VV In the ocn*.pc->nc prodiiccd in nny cfstaps (b), (c) 

or (e) lo sny oUu-ir O'oup so roprissontfld ; and 

{o) K r^qu'rod, nalifylng the compound prcc uoed In sny of slcps (u). (b),. ' anc' (d). ^ 
In step (sj fhe abova ssc^usncD, c compound of /onr.ulii ■f.') b prepsrs^i by cx-dizlr.;-? c cti:npcund cf fbr- 
mu'ti ""h-? oornpovnd of ^orrr.cSa {'V) !5 g kni-v/n co:npoiir:d i^nd in ds^cr'btf*, ^or Gxsrnp^o, !r: Su'-oprnn 
£r5 ?sti.'n: ?ub;!cation3 Nc* 13S 421 er-d 207 531, end In Js::r.r - so Ptlsnt AppIJcaiin 'oVtai Kc, Gho Ci-33.'i:l'C.. 

T>.i ordca'i^n reactlcrj may bci can:';;d out uainrj cny c:clcl::::!/^g eg^nt <:nov;n fc-r th? rln^-opsnlng oxIdr.Uon 
ofchrcncrs cr*.d ro!5jf:.3d ODxpcjndD to bTny-ocuInonos, rind cxarrpl5>s of sjjc-i oXidizlng srjanla Jndudo : trl- 
valcnJ ii'on {raits, such es ferrte chiorSda, ferric ofo;;;!ds orfsrric aulphslg ; dIvaJont copper seUs, «udi as cupno 
s-::!..!;ato, cupric chlc;!:'3 crcupric acclaim ; ttnd crgEnlc free radl'^a-s, si:ch as compo-jncls heving an M-coci-'J 
group, for a.Nsn'iple 2,2,G,C-totrDmcthyip!perklln&-1-oxyl or 2AS,l>-toirrjnothyI-4^xoplporidln3-1<wyl. Ths 
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reactbn is normally and preferably canied out using from 0,5 to 15 molas, more preferably from 2 to 8 moles, 
of, the oxidizing acjont per mo!o of the starting material of fonnuf a {IV)- The reacfion is normally end preferably 
6 carried out In the presence of a solvent There Is no parlicuiar restriction on the nature of the solvent to be 
ertiployed, provided that it has no adverse effect on the reaction or on the rsagents Involved and that It can 
dl^olve the reagents, at least to some extent Examples of suitable solvents Include : ketones, such as acetone 
ormethyl ethyl ketone ; alcohols, euch as methanol or ethanol ; ora mixture of any one or more of these organic 
servants wilh water. The reaction can take place over a wide rang© of temperatures, and the precise reaction 

io teWeraturo la not critical to the Invention. In general, we find It convenient to cany out the reaction at a tem- 
perature of from O'C to 50*C, more preferably from 15 to 30^C. The time required for the reaction may also 
vs^ry widely, depending on many factors, notably the reaction temperature and .ir nature of the reagents. Hov/- 
ever, provided that the reaction Is effected under the preferred conditions ouUined above, a period of from a 
few minutes to 30 hours, more pieferably from 3 minutes to 20 hours, v^tl usually suffice, 

IS The resulting compound of fonnula (V) Is a compound of the present invention and may be the desired 

final product However. If it Is desired to prepare a compound of fomfiula (I) In which A represents a group of 
formula (11) and Y< and both represent hyc -ogen atoms, Le. a compound of fomnula (VI), this can be prepared 
by reduction of the compound of fomiuJa (V) in step (b), " ^ "'"^ 

The reduction reactton may be carried out by contacting the compound of fomriula (V) with a suitable roduc- 
ing agent There Is no particular reslrict'on on the nature c; . redudng agent employed In this reaction, and 
any reducing agent capable of reducing a benzoqulnone to a dihydroxybenzsne compound may equally be 
employed here. Examples of especially suitable reducing agents include the metal borohydrldes, especially 
alkali motal t>orohydrldes, such as sodium borohydrlde or potassium borohydride. The amount of reducing 
agent Is not crilical to the reaction, although, for economy. It is preferred tht^t the amount should be at least y 

25 oqulmolar with respect to the compound of fonnula (V). In general, the reaction is normally carried out using 
from 1 to 20 moles, and preferably a large excess of the reducing agent, per mole of the compound of fonmula 
Q/). The reaction Is normally and preForably effected In the presence of s solvent There Is no particular res- 
triction on the nature of the solvent to be employed, provided that It has no adverse effect on the reaction or 
on the reagents Involved and that It can dissolve the reagents, at least to some extent Examples of suitable 

30 solvents include : alcohols, such as methanol, ethanol. propanol, butanol or eLhyJene glycol monomethyl ether; 
and ethers, such as tetrehydrofuran or dioxan. The reaction can take place over a wide range of temperatures, 
and the precise reaction temperature Is not critical to the Invention. In general, we find It convenient to carry 
cut the reaction at a temperature of from O^C to 1 00*^0, The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nalure cf the reagents and of the solvent 

55 However, provided that the reaction is effected under the prefan-ed conditions outlined above, a period of from 
a fev/ minutes to 30 hours will usually suffice. 

In step (b), v/here W represents a carbonyl group, the reduction may be carried out without protecting the 
carbonyl group, but we prefer that the carbonyl group should be protected prior to this reaction. There Is no 
particular restriction on ihe nature of the ca.'bonyl-protectlng group, provided that It has no adverse effect on 

40 the reduction reaction. Examples of suitable carbonyl-protecting groups Include those groups of fonmula -X- 
(CHJp-X- (In v/hich X represents an oxygett or sulphur atom and 2 is 2 or 3), for example the cthylenedloxy. 
trimemylenBdk)xy, ethylenedlthio and trimethylenedltliio groups. Such protecting groups can be derived from 
the corresponding glycols of formula H-X-{CH Jp-X-H, for example ethylene glycol, trimethylene glycol, ethylene 
dithiogiycol or trimetiiyleno dithloglycoJ, In the presence of an acid catalyst, such as hydrogen chloride or sul- 

45 phuric acid. The compounds havirvg a protected carbonyl group may then be subjected to reductfon, as des- 
cribed above, after which the protecting group may be removed according to conventional means to afford the 
desired compound of formula (VI). 

Where W represents a group of fonmula =C=N-OV (In which V Is as defined above), the desired compound 
of fonmula QA) can l>o prepared by reduction as described above In step (b), keeping the group of formula =C=N- 

50 OV Intact However, we prefer Instead to prepare the corresponding compound of fonmula Cv"!) In which W rep- 
resents a carbonyl group, and then to convert that carbonyl group to the group of fonnula =C«N-OV, This may 
be achieved by reacting the compound of fonmula (VQ Jn which W represents a carbonyl group with an oxlmabng 
agent, for example a hydroxylamlne of fbmnuia H2N-OV (In which V Is as defined above) or with a salt thereof, 
v/hich may be a salt with an Inorganic or organic acid. The reaction may t>e carried out according to the pro- 

S5 cedure described In European Patent Publtoatlon No. 207 581. In the reaction of the compound of fonnula (VI) 
In which W represents a carbonyl group with a hydroxylamlne of formula H2N-OV On which V is as defined 
above), there is no particular limitation on the molar ratio of the reagents to each other. Hov/aver, we prefer 
that the reaction should be canted out using an equlmolar an>ount or an excess, preferably a large excess, of 
the oximaling agent, o.g. from 1 to 50 moles of liydroxylamine per mole of the compound of formula (VI). Where 
the hydroxylamlne of formula H^N-OV Is employed in Uio form of a salt of an Inorganic acid, the reaction Is pref- 

14 

/ 



I 

EP0<4ie05A2 

erably carried out In the presence of an acld-blndJng agent. Examples of suitable add-bliiiding agents Include: 
alkali metal hydroxidos. such as sodium hydroxide or potassium hydroxide ; and alkali mfital carbonates, suc^i 
- 5 as sodium carbonate or potassium carbonate. The amount of the acfd-binding agent erhployed Is preferably 
not more than one mole equivalent per rrK>le of the Inorganic add salL The reaction Is normally and preferably 
carried out In the presence of a solvent There Is no particular restriction on the nature of the solvent to be 
employed, provided that It has no adverse effect on the reaction or on Ihe reagents Involved and that It can 
dissolve the reagents, at least to some extent Examplaa of suitable solvents Include; : alcohols, such as 

10 methanol, othanpl, propand, butanol or ©thytene glycol monomethyl ethar ; ethers, such M tetrahydrofuran or 
dioxan ; amides, especially dIalkySformamldes, such as dimethylfcrmamlde or dInWthylacetamlde ; sul- 
phoxkies. such as dlnnethyl sutphoxide ; sulphones, such as sulpholano ; organic bases, duch as trlethylarriina 
or pyridine ; water ; or a mixture of any two or more of these solvents. The reaction can take place over a wide 
range of temperatures, and the predse reaction tempersiuro employed Is notcntlcai to the Inventton. In generaJ. 

ic wo find It convenient to carry out the reaction at a temperature of from 0 to 1 00»C. The time required for the 
reaction may also vary wfclely, depending on many factors, notably the reaction temperature and the nature of 
the reagents and of the solvent However, provided that the reacb'on Is effected under the preferred conditions 
outlined atxsve. a period of from a few minutes to about 10 days will ueu&lly suffice. 

The compound of formula (VI) In which W represents a carbonyl group can. If desired, be prepared by treat- 

20 Ing the corresponding compound of formula (VI) In which W represents a group of formula «=ON-OV (in which 
V is as defined above) with an add. Suitable adds Include Inorganic adds, such as hyd nchlorlc acid, hydrob- 
romlc add or sulphuifc add. The reaction Is normally and preferably carrlBd out In the presence of a solvent 
There Is no particular restriction on the nature of the solvent to be employed, provided that It has no adverse 
effect on tlio reaction or on the roagent<t Inr/olved and that It can dissolve the reagents, at least to some extent 

25 Examples of suitable solvents Indude : alcohols, suc^) as methanol, sthanol, propanol, butanol or ethylene^' 
glycol monometh^'t ether ; ethers, such as tetrahydrofuran or cloxan ; amides, ©spedally dialkylformamldea, 
such as dimelhylfonnamlde or dimelhylacetamlde ; sulphoxides, such as dimethyl sulphoxide ; sulphones, 
such OS sulpholane : oitjanic bases, such as tnelhylamlne or pyridine ; water ; or a mbcture of any two or more 
of ttieso solvents. The reaction can take place over a wide range of temperatures, and the precise reacSon 

5^ temporalure Is not critical to the inventio n in general, we find it conve.nlont to cany out the reaction at a tenv 
psrature of from 20 to 100'C. The time required for the reaction may also vary wkJeiy, depending on many fac- 
tors, noJably the reaction temperature and the nature of the reagents. Howsver, provided that the reaction Is 
effscted under the preferred condItk>ns outlined above, a period of from a few minutes to a few days will usually 
suffice. 

ss 1:1 step (c), one or both of the hydroxy groups of the compounds {formula (I) in which and Ijoth rep- 

resent hydrogen atoms] can be protected by conventional means. As is weB known In the art, the nature of the 
reaction employed to protect these groups will depend on the nature of the protecting group to be introduced. 

For example, where the hydroxy-protecting group Is an aliphatic or aromatic acyl group, the reactk>n can 
be carried out by using an acylating agent, e.g. as described In European Patent Publication No. 207 581 . That 

<o Is to say, acylatlon can be canrled out using a reactive derivative of the organic add corresponding to the acyl 
group which It Is desired to Introduce, for example an acid anhydride or acid halldo thereof. There Is no particular 
limitation on the molar ratio of the ac^aUng agent to the starting material, but the reaction Is preferably carried 
out using a molar excess of the acyl aling agent, preferably from 1 to 10 moles of the acylating agent per mole 
of the starting material. The readion Is normally and preferably carried out !n the presence of a solvent There 

45 Is no particular restrldlon on the nature of the solvent to be employed, provided that it has no adverse effed 
on the reaction or on the reagents Involved and that It can dissolve the reagents, at least to some extent Exam- 
ples of suitable solvents indude : ethers, such as diethyl ether, tetrahydrofuran or dioxan ; aromatic hydrocar- 
bons, such as ber)zene. tduens or xylene : aliphatic and cydoaliphatic hydrocarbons, such as hexane, 
cydohexane or heptane : halogenated hydrocarbons, especially halogenatod aliphatic hydrocarbons, such as 

50 methylene chloride or chloroform ; organic bases, such as pyridine or triethylamlne ; amides, especially dlal- 
kylformamldes, such as dlmethytfbrmamlde ordlmethylacetamWe : sulphoxkJas, such as dimethyl sulphoxide; 
sulphones, such as sulpholane ; v/ater ; or a mbcture of any two or more of these solvents. The reactton can 
take place over a wide range of temperatures, and Vtxe predse readion temperature Is not critical to the Inven- 
tion. In general, wo find It convenient to carry out the reaction at a temperature of from 0 to 100®C. The linrw 

55 required for the readksn may also vary widely, depending on many factors, notably the readion temperature 
and the nature of (he reagents and of the solvents. However, provided that the reaction Is effeded under the 
profonred conditions outlined above, a pertod of from a few minutes to about 20 hours will usually suffk^e. 

Where the hydroxy-proleding group is a helerocydic group such as a tetrahydropyranyt, tet- 
rahydrothlopyranyl, tetrahydrofuranyl or tetrahydrothienyl group, the protectton reaction nwiy be effected by 
reacting tfie iBtartlng material with a conrespondlng heSerocydIc compound, such as dihydropyran, 

15 
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dijiydrolhlopyran, dihydrothlophone or 4-methoxy-5,6-dIhydro(2H)pyran. The reaction Is normally and prefer- 
' af)!y caiTiad out In the presence of a email amount of an Inorganic add, such as hydrochloric acid, sulphuric 

5 ac^id. phosphoric acid or phosphorous oxychlorlde, or of an organic ac'd, such as g-toluenesulphonic add, trif- 
!u 3rc2Cotic add, picric acid or bcnzenesulphonic acid. The reaction is also nonmally and preferably carried out 
in the presence of a solvent. There Is no particular restriction on the nature of the solvent to bo employed, pro- 
vi-^ad that It has no adverse effect on the reaction or on the reagents Involved and that It can dissolve the rea- 
gents, alloastto some extent Examples of suitable solvents include ; ethers, such as tetrahydrofuran ; n'rtriles, 

10 siich as acetonitrlle ; halogenated hydrocarbons, especially halogenated ellphatic hydrocarbons, such as 
cHlorofonnormelhylene dilorlde ; and jamJdes, especially dialtcylfomismldes, such asdlmethylformamlde.The 
reaction can take place over a wide range of temperatures, end the precise roacticn temperature Is not critical 
to the Invention. In genera*, wo find it convenient to cany out the reaction at a temperature of from 0*C to about 
robm temperature. The time required for the reaction may also vary widely, depending on many factors, notably 

15 Ihb reaction temperature and the nature of the reagents and of the solvents to be employed. However, provided 
that the reaction Is effected under the preferred conditions outlined above, £ period of from 30 minutes to about 
8 houre will usually suffice. 

Where the hydrosQ^-piotectlng group Is a sllyl group, the protection reaction can be effected by reacting the 
starting material witl> a silyl compound, whose nature depends on the nature of the protecting group to be Intro- 

20 duced, preferably a silyl halide, more preferably chloride, such as trimethylsityl chloride, dimethyl-t-butylsilyl 
chloride or diphenyl-t-butylsllyl chloride. The reaction is preferably carriod out In the presence of an organic 
base, such as triethylamlne. dimethylamlnopyridine, imidazole or pyridine, or of a sulphide, such as lithium sul- 
phide. The reaction is also normally and preferably candled out in the presence of a solvent There is no particular 
restriction on the nature of the solvent to be employed, provided that It has no adverse effect on the reaction y 

25 or on the reagents Involved and that It can dissolve the reagents, at least to some extent Examples of suitable 
solvents include : ethers, such as tetrahydrofuran ; nitriles, such as acetonitrOe ; halogenated hydrocarbons, 
especially halogenated aliphatic hydrocarbons, such as cWoroform or m.eliiylene chloride ; amides, especially 
dia'kylformamides, such as dimethylformamlde ; and organic bases, such as triethylamlnii or pyridine. The 
reaction can take place over a wide range of temperatures, and the precise reaction temperature Is not critical 

30 to the Invention. In general, wo find it convense-t *a carry out the reaction at a temperature of from 0*»C to about 
room temperature. The time required for the reaction may also var%' widely, depending on many factors, notably 
the reaction terr:p -irature and the nature of the reagents and of the solvents to be employed. However, provided 
that the reaction is effected under the preferred conditions outiined above, a period of from 30 minutes to about 
o hours will usually suffica. 

35 Where the hydroxy-protoctU tg group Is an alkoxyalkyl or aralkyl group, the protection reaction can be effec- 

ted by reacting the starting material with an ^koxyalkylaling or aralkylating agent The reaction may be cam'ed 
cut according to the procedure described lii European Patent Publication No. 207 581. That Is, the reaction Is 
can-led out using an alkoxyalkyl halide (preferably the bromide), such as chloromethyi methyl ether, as the 
alkoxyalkylating agent or using an aralkyi halide (preferably the bromide), such as benzyl chloride or benzyl 

40 bromide, as the aralkylating agent There la no particular limitation on the molar ratio of the alkoxyalkylating or 
aralkylating agent to the starting material, but the reaction Is preferably effected using a molar excess of the 
alkoxy alkylating cr aralkylating agent preferably from 1 to 10 moles of the alkoxyalkylating or aralkylating agent 
per mole of the starting material. The reaction is preferably carried out in the presence of a base, the nature 
of which is not critical, provWed that it does not adversely affectother parts of the molecule. Examples of suitable 

4$ bases Indude : alkali metal carbonates or bicarbonates, such as sodium carbonate, potassium carbonate, 
sodium bfcarbonate or potassium bicarbonate ; alkali metal hydroxides or alkaline earth metal hydroxides, such 
as sodium hydrDxide, potassium hydroxide orcaldum hydroxide ; alkali metal hydrides, such as sodium hydride 
or potassium hydride ; alkali metal alkoxides, such as sodium methoxide, sodium ethoxide or potassium t-bu- 
toxido ; organic lithium compounds, such as butyl lithium or t-butyl lithium ; lithium diaHQiamides, such as lithium 

50 diisopropylamide or lithium dicydohexylamlde ; and organic bases, such as pyridine or triethylamlne. Of these, 
the alkali metal carbonates, such as potasskim carbonate, are preferred. The reaction la preferably canrled out 
Losing from 1 to 10 moles of the base permoTe of the starting material, and the reactton Is normally and preferably 
carried out In the presence of a solvent There is no particular restriction on the nature of the solvent to be 
employed, provkled tiiat It has no adverse effect on the reaction or on tlie reagents Involved and that it can 

55 dissolve the reagents, at least to some extent Examples of suitable solvents Include : ethers, such as diethyl 
ether, tetrahydrofuran or dbxari ; aliphatic hydrocarbons, such as hexane, heptane or cyclohexane ; aromatic 
hydrocart>ons, such as benzene, toluene or xylene ; halogenated hydrocarbons, espedally halogenated alipha- 
tic hydrocartwns, such as methylene chloride or chlorofonm ; alcohols, such as methanol, ethanol or t-butanol; 
ketones, such as acetone or metliyl ethyl ketone ; organic bases, such as pyridine or triethylamlne ; amides, 
such as dlmethylfonmamlde or dlrrwkthyfacetamlde ; sulphoxides. such os d&nothyl sulphoxida ; sulphones. 
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such as sufpholane ; water ; or a mlxfura of any two or more of these solvents. The reaction can take place 
over a wide range of tenrkperatures. and the precise reaction temperature Is not critical to the Invention, tn sen- 

s era!, we find It convenient to cany out the reaction at a temperature of fram -1 C^C to 1 00<*C. The time required 
for the reaction may also vary widely, depending on many factors, notably the reaction temp)erature and the 
nature of the reagents and of the solvents to be employed. However, provided that the reaction la effected under 
the prefened conditions outHnod above, a period of from a few minutes to a few days wS! usually auftice. 
Where the hydroxy-protecting group is an alkoxycarbonyl group, the protection reaction may be carried out 

10 by reacting the starting material with an a!koxycari>onyI halldet such as an alkoxycarbonyl chloride. The feac6<Mi 
is noonally and preferably carried out In the presence of an organic base, especially a tertiary amine base, such 
as trimethylomlne, trielhylamlne or pyrkflne. The reactksn Is also normally and preferably carried out in the pre- 
sence of a aoWent Tl>ere Is no particular restnction on the nature of the solvent to be employed, provided that 
it has no adverse effect on the reaction or on the reagents Involved and that It can dissolve tha reagents, at 

15 least to some extent Examples of suitable solvents Include : ethers, such as dlethyt ether, tetrahydrofUran or 
dioxan ; aromatic hydrx)carbons, such as benzene, toluene or xylene ; aliphatic hydrocarbons, such aa hexane, 
heptane orcyclohexane ; organic bases, such as pyridine or triethylamlne ; amides, such as dimethylformamlde 
or dimethylacatamlde ; sulphoxldes, such as dimethyl sulphoxide ; and sulphones, such as sulpholane. The 
reaction can take place ovora wide range of temperatures, and the predsa reaction tamperature is notcritica! 

20 to the Invention. In general, we find It convenient to carry out the reaction at a temperature of from 0*C to 50*C. 
The time required for the reaction may also vary widely, depending on many factors, notably the reactton tenrv 
perature and the nature of tha reagents and of the solvents to be employod. However, provided that the reaction 
Is effected under the preferred conditions outlined above, a period of from a few minutes to a few days will usu* 
aliy suffice. 

25 Where the hydroxy-protecling group Is a sulpho group, the protection reaction can be carried out by reacting^ 

tiie starling material with a sulphonating agent This reaction may be carried out according to the procedura 
. dascnbed in Japanese Patent Application Kokal No. Sho 62-1231 86. That is, the starting material is contacted 
with chlorosulphonk; acid In the presence of an organic base, such as pyridine, picollne, tutldlne or faiethylamine. 
There is no particular limits Hon on the molar ratio of the chlorosul phonic acid to the starting material, but the 

33 reaction Ir preferably cam'ed out using from 0.5 to 10 moles of chlorosulphonk: add per mole of the starting 
material. The reactton Is nonmally and prefor^bly canrled out in the presence of a solvent There is no partknilar 
restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction 
or on tJie reagonfe Involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include : aromatic hydrocart»on?, si;c!i as benzene, toluene or xylene ; esters, such as ethyl acetate; 

35 nltrllv'S, such as acetonllnle ; and mixtures of any two or more of these solvents. The reactk>n can take place 
over a wide range of temperatures, and the prscise reaction temperature Is not critical to the Invention. In gen- 
oral, we find It convenient to carry out Uie reaction at a temperature of from 50«C to 100**C. The time required 
for the reaction may also vary widely, depending on many factors, notably the reactton temperature and Bie 
nature of the reagents and of the solvent to be employed. However, provided that the reactton Is effected under 

40 the preferred conditions outlined above, a pertod of from 1 0 minutes to 2 hours will usually sufftoe. 

Albsmativdly the sulpho protecting group may be Introduced by esteriflcation of the starting material using 
sulphuric add In the presence of a dehydrating agent Examples of dehydrating agents Include : cartx>dilmldes, 
such Qs M,N-dicycIoh6;<yIcarbodlImIde (DCC), 1-{3-dimethyIamlnopropy5)-STethylcart>odlImldo or a mineral ack5 
salt thereof, such as the hydrochloride ; of these, 1-(3-<iimethy!amInopropy!)-3-ethylcartxxilimkie Is prefertBd. 

45 In the esteriflcation, the reaction Is preferably canied out using from 1 io S moles, more preferat>Iy from 1 to 2 
moles, of sulphuric acid per mole of the starting material, and from 1 to 10 moles, more preferably from 3 to 6 
moles, of the dehydrating agent permote of the starting material. The reaction Is normally and preferably carried 
out In the presence of a solvent There Is no particular restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction or on the reagents Involved and that It can dissolve the 

so reagents, at least to some extent Examples of suitable solvents Include r aromatto hydrocart>ons, such as t>ert- 
zene, toluene or xylene ; ethers, such as tetrahydrofuran or dfoxan ; halogenatad hydrocar!x>n8, espeda^ly 
halogenated aliphatic hydrocarbons, sucli as methylene chloride or chtorofonn ; nltrOes, such as acetonltrile ; 
amides, especially dialkylfonmamldes, such as dimethylformamlde or dlmethylacetamkie ; sulphoxldes, such 
as dimethyl sulphoxide ; sutphonos, such as sulpholane ; water ; and mbctures of any two or more of these sol- 

55 vents ; tiie amides are preferred. The reaction can take place over a wide range of temperatures, and the precise 
reactton temperature is not critical to the invention. In general, we find it convenient to canry out the reaction 
at a tomporaturo of from 0<*C to 50^C. more preferably at about room tamperafure. The time required for the 
reaction may also vary widely, depending on many factors, notably the reaction temperature and the nature of 
Uie reagents and of the solvent to be employed. However, provided that the reaction la effected under the pre- 
ferred condlUona outlined above, a period of from 10 minutes to 2 days^ more preferably from 1 to 3 hours will 



17 



1 



EP0 441 605 A2 



usually sufTice. 

After completion of the reaction, the desfred compounds can be recovered from the reaction mixture by 
conventional means. For example, one suitable recovery procedure comprises : extracting the compound from 
the reaction mixture by adding a suitable sohrent ; and freeing the extracts from the solvents by distillatton. The 
resulting product cati then, If desired, be further purified by conventional moans, for example re crystallization, 
repredpItatJon or the vadous chromatography techniques, notably column chromatography, preferably through 
silica gel. 

Also, If desired, resolution of the Individual isomers can t)e carried out by conventional means at any 
appropriate time. 

The thiazolldlne compounds of the present hventlon exhibited the ability to lower blood-sugar levels in a 
test system using genetically hyperglycemic animals and exhibilad Inhibitory activities against aldose reductase 
In the test system prescribed by Vamna et al. ^. D. Vanma and H. KInoshlta, Blochem. Phannaa, 25, 2505 
(1976)]. The compounds also demonstrated a low toxldty. Accordingly, the compounds of the invention may 
t>a used fbrtha treatment and prophylaxis of various diseases and disorders arising from imbalances in the 
blood sugar level In mammals, especially human beings, for example human hyperilpemla, diabetes and the!r 
complications, for example diabeUc cataracts, diabetic neurosis and the like. 

The compounds of the present Invention can be administered In various forms, depending on the disorder 
to be treated and the condition of the patient, as is well known In the art For example, where the compounds 
are to be adminlster^ad orally, they may be formulated as tablets, capsules, granules, powders or syrups ; or 
for parenteral administration, they may be formulated as Injections (intravsnous, intramuscular or €ul>- 
cutanccus), drop infusion preparations or suppositories. For application by the ophthalmic mucous membrane 
route, they may be formulated as eyedrops or eye ointments. These formulations can be prepared by conven- 
tional means, and, if desired, the active Ingredient may be mixed with any conventional additive, such as a ve- 
hicle, a binder, a disintegrator, a lubn'cant, a oorrigsnt, a aolubillzlng agent, a suspension aid, an emulsifying / 
agent or a coating agent Although the dosage wi!I vary dc^pendlng on U^io symptoms, age and body v/eight of 
the patient, the nature and sevodt/ of the disorder to be tk'eated or prevented, ttio route of administration and 
the form of the drug, for the treatment of hyperlipemia and/or diabetes or complications thereof, a daily dosage 
of from 5 to 500D mg of the compound Is recommended for an adult human patient, and this may be administered 
in a single dose or in divided doses. 

The preparation of the compounds of the present Invention is further liiustrabd by thefollov/ing non-^ "citing 
Examples. The subsequent Experiment illustrates the biological activity of the compounds of L^s Invention, 

£XA\!PLE 1 

5-{4-[2-Hydroxy-2-m3thyl-4-(3,5,5-trimethyl-1,4^b3nzoqulnon->2-/0butoxy]benz^ 

15 ml of an aqueous solution of ferric chloride acidified with hydrochloric acid [a mixture of rbout 65% by 
weight of fenrtc chloride (FeC^a-eHaO) and about 35% by weight of concentrated hydrochloric acid] were added 
dropwise, whilst ice-cooling and stirring, to a solution of 6.3 g of 5-[4-<6-hydroxy-2,5,7,8-tetramathyIchroman- 
2-yImetho)Qr)benzyl]-2,4-dioxothiazolldine dissolved In 60 ml of acetone, and the resulting mixture was allowed 
to stand overnight at room temperature. At the end of this time, the reaction mixture was diluted with 500 ml of 
water and then extra cted with Dl!.y! acetate. The extracts were combined, washed with a Saturated aqueous 
solution of sodium chloride and dried over anhydrous sodium sulphate, and the solvent v/a^ then removed by 
distillation under reduced pressure. The resulting residue was then puriliod by column chrom^ography through 
silica gel, using a 5 : 1 by volume mixture of benzene and ethyl acetate as the eluent, to affc^rd 4.2 g of the title 
compound as a yellow powder softening at 55 - 65*C. 

Nuclear Magnetic Resonance Spectrum (hoxadouterated acetone} 5 ppm : 
1.35 (3H, singlet); 
1.5 - 1.85 (2H, muiaplet) ; 
1.97 (6H, singlet): 
2.05 (3H, singlet) ; 
2.4 - 2.9 (2H, not detenr.ined) ; 
3.11 (1H, doublet of doubleto, J « 9 & 15 Hz) ; 
3.45 (1H, doublet of doublets, J 3 & 15 Hz) ; 
3.85 (2K, broad) ; 

4.80 (1 H. doublet of doublets. J = 3 & 9 Hz).;, 
e.flO (2H, doublet, J « 9 Hz) ; 
7.25 (2H, doublet, J = 9 Hz). 
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EXAMPLE 2 

5-^4-I2-Hydroxy-4-hydroxyimlno-2Hrnethy1>4>(3.5.6-trlmethyM^^ 
azolidlne 

Tho procedure of Example 1 was repeated, but using 2 g of 5-[4^6.hydroxy-4-hydroxylmIno-2,5,7,8-tet- 
mmQthy!chroman-2-ylrrwthoxy)ben2yI]-2.4-dloxolhIazoIidine^ 15 m! of acetone and 5 ml of an aqueous aolutfon 
pf ferric chloride addified with hydrochtoric acid (a mixture of about 65% by weight of PeCEyB^zO and about 
35% by weight of concentrated hydrochloric acW), to afford 0.74 g of fto title compound as a yeOow powder 
Boftening at fiO - 85**C. 

Nuclear MagneOc Resonance Spectmm (hexadeuteraled dimethyf sulphoxide) S ppm : 
1.10 {3H, singlet): 
1.79 (3H, broad sfnglet) ; 
1.84 (Sa broad alngleO ; 

I. 97(3aelnglet); 
2.8.3-0{2H,muItIpIet): 

3.03 {1H. doublet of doublets, J - 9 & 14 Hz) : 
3.25 - 3.4 (1 K, not detonmlned) ; 
3.53 (1H, doublet, J = 9 Hz): 
3.62 (1 H, doublet, J » 9 Hz) ; 

4.7 - 4.85 (1H. broad, disappeared on adding deuterium oxide) ; 
4.35 {1 H, doublet Of doubists, J = 4 & 9 Hz) : 
6.71 (2H, doublet, J = 8.5 Hz) ; 
7.09 (2H. doublet. J = 8.5 Hz) ; 

II, 41 {1H. cinglst, disappeared on adding deuterium oxide) : 
11.99 (1H, singlet, disappeared on adding deuterium oxide). 

EXAMPLES 

5>f444-(2,5-Pihydroxy-3.4.6-trimethyiph6ny!)-2-»hydroxy>2»methylbutQxvObenzylV^ 

1 65 mg of sodium borohydride were added, whilst Ice^oollng and stirring, to a solutfan of 1 g of 5-{4-I2- 
hydroxy.2-methyl-4-(3,5,6-tnmethyl-1 ,4-benzoquInon-2-yi)butoxy3benzyl}-2.4-dloxothIazofidlne (prepared as 
described In Example 1) dissolved In 10 nx' of ethanol, and iha resumng mbdure was stimed at room temperature 
for 30 minutes. At the end of this time, the reaction mbcture was poured Into a mbcture of 100 ml of Ice-watsr 
and 0.6 ml of 35% v/v aqueous hydrochloric acid to precipitate white crystals. The crystals were coHected by 
filtration and dried In vacuo over phosphorous pentoxlde to afford 0.9 g of the title compound as a yellow powder 
melting at 84 - 88'C. 

Nuclear Magnetic Resonance Spectnim (hex^ideuterated dimethyl sulphoxide) 8 ppm : 

1.24 (3H, singlet): 

I. 5- 1.65 {2H. multfplet); 
2.03 (6H, singlet) : 

2.05 (3H, singlet) ; 

2.58 - 2.65 (2H, multlplet) ; 

3.05 (1 H. doublet of doublets, J « 9 & 14 Hz) : 

3.25 - 3.35 (1H, not determined) ; 
3.74 & 3.78 {2H, AB type, J « 9 Hz) ; 

4.66 <1H, singlet, disappeared on adding deuterium oxide) : 
4.86 (1 H, doublet of doublets, J » 4 & 9 Hz) : 
6.88 (2H, doublet, J » 9 Hz) : 
7.15 (2H, doublet, J = 9 Hz) ; 

7J^4 (1H, singlet, disappeared on adding deuterium oxide) ; 

7.26 (1H, singlet, disappeared on adding deuterium osdde) ; 

I I. 98 (1H, broad skiglet, disappeared on adding deuterium oxide). 
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e:<ample4 

5 5-{4-r4«<2,5>DIacetoxy-3,4.6-tr!methylphenyP-2«hydroxy-2HfT)athy!buto 

; 0.8 g of fiCGtIc snhydrfde was added to a mixture of 0,9 g of 5-{4-[4-<2,5-dihydraxy.3,4,6-trimethyIphenyl). 
2-hydroxy'>2-inethylbutoxy]ban^l}*2,4-d]oxofft!azoItdIne (prepared as descalbed in Example 3) and 7 m! of pyrt- 
diho, and the resulting mbcfure wee allowed to stand at room temperature for 3 days* At the end of this time, 
10 th b reaction mixture was poured into 50 ml of water and then extracted with ethyl acetate. The extracts were 
washed. In tum, with 0.1 N aqueous hydrochloric add and vWth a saturated aqueous solution of sodium chloride, 
arid dried overanhydrous sodium sidphate. The solvent was then removed by distillation under reduced press- 
ure. The resulting residue was then subjected to column chromatography through sHlca gel* using a 7 : 3 by 
volume mbcture of benzene and ethyl acetate as the eluent, to afford 0.3 g of the title compound as a white 
IS powder softening at 94 - 97*0. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) S ppm : 
1,23 (3H, singlet) ; 
1.4- 1.7 (2H. broad); 
1.95 (3H. singlet); 
20 1.98 (3Ht singlet); 

I. 99 (3H, singlet) ; 
2.22 (3H, singlet); 

2.3 - 2.7 {2H, not detemifned) ; 

2.34 (3H. singlet) ; 
25 3.05 (1 i U doublet of doublets, J « 9 & 1 4 Hz) ; 

3.2 - 3^ {1H, not detomiined) ; 

3.72 (1 H, doublet, J « 9 l-lz) ; 

3.79 (IH. doublet. J « 9 Hz) ; 

4.72 (1H, singlet): 
00 4.88 (1 H. doublet of doublets, J « 4 & 9 Hz) ; 

6.91 (2H, doublet, J = 9 Hz) ; 

7.15 (2H, doublet, J » 9 Hz) : 

II. S8 (1H, broad singlet). 

S5 EXAMPLES 

(A) Mono-potasslum saltof 5-(4«[4^2-hydroxy-S-s ulph oxy-3,4,6-trImethylphenyl)>2-hydroxy-2-methyl 
butoxy]benzyl}-2,4-dioxothiazolIdIne and 

40 (B) mono-potassium salt of 5-{4>{4>(S'hydroxy-'2-s ulph oxy>3,4,6-trimethyiphenyl)-2-hydroxy-2Hmethyf 
butoxy]benzyl]-2,4-dk)xothIazolldlne 

0.26 g of chlorosulphonic add were added to a mixture of 1.0 g of 5-{4-[4-(2,5-dihydroxy-3,4,6-trimethyl- 
phenyl)-2-hydroxy-2-fnethylbutoxy]t}enzyl}-2,4-dioxothlazolldine (prepared as described in Example 3), 0.35 g 

4S of pyridine and 10 ml of acetonltrlle, and the resulting mbcture was heated at 80*>C for 3 hours. At the end of 
this time, the reaction mbcture was (xxiled and the supernatant was removed by decantatlon. The residual oOy 
material was washed with 10 mi of ethyl acetate. The oil thus obtained was mbced with 5 ml of water and Its 
pH was adjusted to a value of atxsut 6.5 by the addition of an approximately 2N aqueous solution of potassium 
hydroxide, after which ethyl acetate vras edded. The ethy! acetate-soluble material was removed, and then the 

«o aqueous layer was lyophilized to afford a c^rude product as a white powder. The crude product was purified by 
Ion-exchange chromatography through Dlalon HP-20 (trade mark for a product of Mitsubishi Chemical Indus- 
fr;QS, Co.) using a 65 : 15 by volume mlxhjre of water and acetonltrlle as Uie eluent to afford the title compound 
as a white powder. 

Mass spectrum (m/e. negative fast atom bombardment method using m-n!trobenzyf alcohol as a matrix ; 
55 IvS denotes the molecular weight) : (M-H>- = 576, (M-IQ- = 538. 

The nudear magnetic resonance spectrum (6 ppm, in hexadeuterated dimethyl sulphoxide) shows that the 
product tlius obtained Is an approximately 1 : 1 mixture of the Isomors (A) and (B), based upon the specific 
signals : 4.80 (IH. quartet), 4.G7 (0.5H, singlet) and 4.45 (0.5H. singlet). 
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feXPERIMENT 

5 inhlbiUon of ActMty of Aldose Reductase 

The fnf libltlon of tho oclfvity of aldose reductase Is wall recognised ss a test to Indicate the abnity of a com- 
pound to reduce diabetic complications. 

Aldose reductase was separated and partially purified from ral lanses by the method of Hyman end 
Kinoshita [J. Biol. Chom., 240, 677 (1S65)]. Enzyme activitios were photometricaHy detormlned by the method 
of Vamta et at. [Siochem. Pharmac. 25, 2505 (1976)]. The Inhibition of aldose reductase activity was deter- 
mined by employing each teslcompound In vadcus concentrations. The compound of Example 1 herein showed 
an !CMOf0.82.whastthekno'^7i compound. 5-r4-(S.hydroxy-2.5J,a-teb^nf»!hylchrOT^ 
thia20lidIne-2,4-dIono {which Is disclosed In Example 2 of European Patent Publication No. 139 421. and is 
amongst the closest of the prior art compounds) showed an ICm of 2.07. indicating sufastantlaffy lower activi^. 
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Claims 

20 1. Compounds of formula (J) : 

r1 hc«ch o 

I / \ / 

^ I \ / . ! I (I) 

OH KC-CH S XTI 

\ / 

c 

II 

53 O 



35 



US 



in which : 

A represents a group of formula 00 or (III) ; 



r4 0Y2 R^' O 

\ / \ / 

c-c cc 

^« r3^C C- or r3-C C- 

\ / ^ ' 

Ylo r2 O r2 



(II) ("I) 



W represents a methylene group, a carbonyl group or a group of formula >C=N-OV 
60 In which V represents a hydrogen atom, a sulpho group, an acy! group as defined below or an alky! 

group which has from 1 to 8 carbon atoms and which Is unsubstltuted or which is substituted by at least 
one of subsUtuents (a), defined below ; 

U represents a meth^ene group ; or W and R^ are absent and U represents a carbon-carbon double 
l>ond between the group represented by A and the group -CR^OH)- ; 
55 R'* represents a hydrogen atom or an allcyl group having from 1 to 8 carbon atoms ; 

R=i and R* are tho same or difTerant and each represents a hydroQen atom or an allcyl group having from 
1 to 8 carbon atoms ; 

R3 represents a hydrogen atom or an alkyi group having from 1 to 10 carbon atoms ; 

and are th& same or different and each represents a hydrogon atom or a hydnoxy-protecting group; 
nls1,2or3; 
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said acyl group included In «ie definition of V Is : an unsubstituted aliphatic acy! group which contains 
from 1 to G carbon aloma ; a substituted aliphatic acyl group which contains from 2 to 6 carbon atoms 

€ and which Is substituted with at least on© of substiluenls (b), defined below ; an aromatic acyl group In 

which tho aryl part Is a carbocycHc aromatic ring which has from 6 to 14 ring carbon atoms and which 
Is unsubstituted or which Is substituted by at least one of substltuants (c), defined below ; or a heterocyc- 
lic acy! group having a heterocyclic ring containing 5 or 6 ring atoms, of which 1. 2 or 3 are nitrogen 
and/or oxygen and/or sulphur hetoro-atoms, the heterocyclic ring being unsubstituted or being substi- 

10 tuted by at least one of substltuents (c), defined below, and oxygen atoms ; 

said substituents (a) are selected from alkoxycarbonyl groups having from 2 to 6 ntoms. carboxy groups 
and carbocydic aryl groups which have from 6 to 10 ring carbon atoms and which are unsubstituted or 
are substituted by at least one of substituents (c), defined below ; 

said substituents (b) are selected from halogen atoms and aikoxy groups ha^dng from 1 to 6 carbon 
15 atoms ; 

said substituents (c) are selected from alkyl groups having from 1 to 5 carbon atoms, alkoxy groups 
having from 1 to 5 carbon atoms, halogen atoms, halogenated a\U^ groups having from 1 to 3 carbon 
atoms, nitro groups, hydroxy groups, alkoxycarbonyl groups having from 2 to 6 carbon atoms and aryl 
groups which have from f5 to 1 0 ring cart)on atoms and which are unsubstituted or which are substituted 
20 by at least one of substituents (d). defined below ; and 

said substituents (d) are selected from alky! groups having from 1 to 5 carbon atoms, alkoxy groups 
having from 1 lo 6 cartion atoms, halogen atoms, halogenated air<i'I groups having from 1 to 3 carbon 
atoms, nItro groups and hydroxy groups ; 
and salts thereof. 

25 

Z Compounds according to Claim 1 , In which said hydroxy-protectlng group Is : an aliphatic acyl group having 
from 1 to 25 carbon atoms ; a halogenated alkanoyi group having from 2 to 6 carbon atoms ; an atkoxyal- 
kanoy! group In which the alkoxy part has from 1 to 5 carbon atoms and the alkanoyi part has from 2 to 6 
carbon atoms ; an alkenoyi or alkynoyl group having from 3 to 6 carbon atoms ; an aromatic acyl group In 

30 which the aryl part has from 6 to 14 ring carbon atoms and Is a carbocydic group, which Is unsubstituted 

or has from 1 to 5 substituents selected from substituents (c), defined below ; a heterocydic group having 
5 or 6 ring atoms, of which 1 or 2 ore oxygen and/or sulphur and/or nitrogen hetero-atoms, which groups 
may be unsubstituted or may be substituted by at least one of substituents (c), defined below, and/or by 
at least one oxygen atom ; a fri-subslituted silyl group, in which all three or two or one of the substituents 

35 aro alkyl groups having from 1 to 5 carbon atoms, and none, one or two of the substituents are aryl groups, 

as defined above ; an alkoxyalkyi group. In which the alkoxy and alkyl parts each have from 1 to 5 carbon 
atoms ; an alkoxy-subslltutad alkoxymethyl group In which each alkoxy part has from 1 lo 5 carbon atoms; 
a halogenated alkoxymetliyl group in which the alkoxy part has from 1 to 5 carbon atoms ; a halogenated 
ethyl group ; an arylselenyl-subsliluted ethyl group, In v^hlch the aryl part is as defined above ; an aralky! 

40 group In which the alkyl part has from 1 to 5 carbon atoms and the aryf part Is a cartjocycllc aryl group 

which has from 6 to 14 ring carbon atoms and which may be unsubstituted or which may be substituted 
on the aryl part wRh an alkyl group, an alkoxy group, a nitro group, a halogen atom, a cyano group, or an 
alkylenadtoxy group having from 1 to 3 carbon atoms ; an alkoxycarbonyl group having from 2 to 7 cart>on 
atoms and which may be unsubstituted or which may bo substituted with a halogen atom or a tri-substltuted 

45 silyl group, as defined atx>ye ; an elkenyloxycarbonyl group In which tlia alkeny! part has from 2 to 6 carbon 

atoms ; a sulpho group ; or an aralkyloxycarbonyl group, In which tho arallq^ part is as defined above ; 

3. Compounds according to Claim 1 or Claim 2. In which W represents a methylene group, a carbonyl group 
or a group of formula =C=N-OV 

so In which V represents : a hydrogen atom ; a sulpho group ; an unsubsUtuted alkyl group having from 1 lo 

4 carbon atoms ; a substituted alkyl group having from 1 to 4 cart)on atoms In which the substituents are 
selocled from aryl groups which have from 6 to 10 ring carbon atoms and which are unsubstihjted or are 
substituted by at least one alkyl substituenl having from 1 to 5 carbon atoms, carboxy groups and alkoxycar- 
bonyl groups having from 2 lo 6 carison atoms ; an aliphatic carboxyllc acyl group having fr^om 1 to 6 carbon 

55 atoms ; era carboc^k: aromatic carboxyllc acyl group In which the aryf part has 6 or 1 0 ring carbon atoms. 

said group being unsubstituted or being substituted by at least one o? substituents (c}, defined In Claim 1. 

4. Compounds according to Claim 3, In v/hlch V represents a»hydrogen atom, an aliphatic acyl group having 
from 1 to 6 carbon atoms, an aromatic acyl group or the sulpho group. 
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5, Compounds according to Clafm 4, in which V represents a hydrogen atom, an aliphatic acyl group having 
from 2 to 4 carbon atoms, an unsubstituted aromatic acyl group cr the 6ulpho group. 

e. Compounds according to Claim 5. in which V represents a hydrogen atom or an aliphatic acyl group havir>g 
from 2 to 4 catbon atoms. 

7. Compounds according to Clafm 6, In which V represents a hydrogen atom or the acsfyf group. 

8. Compounds according to any one of the preceding Cialms, In whlt^ represents a hydrogen atom or en 
ailcyl group having from 1 to 4 carbon atoms. 

S. Compounds according to any one of the preceding Claims, In which R2 and are the same cr different 
and each represents a hydrogen atom or an all^l group having from 1 to 3 cari>on atoms. 

10. Compounds according to any OT>e of the preceding Claims, In which R» represents a hydrogen atom or an 
alky! group having fhim 1 to 4 carbon atoms. 

11. Compounds according to any one of the preceding Claims, In which and are the same or different 
and each TeprrraenL^ a hydrogen £lom, an allpiiatic acyl group having from 1 to 6 carbon atoms, an aromatic 
acyl group, as dofJnod In Claim 1, or a sulpho group. 

12. Compounds according to Claim 1, in which : 

A represents a group of formula or (ill), as defined in Claim 1 ; y 
W represents a methylene group, a carbonyl group or a group of formula ssC^N-OV 
in which V represents a hydrogen atom, an unsubstltuted alkyf group having from 1 to 4 carbon aton^ 
or a substituted alky! group having from 1 to 4 carbon atoms in which the substituents are selected from 
aryl groups which have from 6 to 10 ring carbon atoms and which are unsubstltuted or are substituted 
by at least one alkyi substituent having from 1 to 5 carfc>on atocns, carboxy groups and alkoxycarbonyl 
groups having from 2 to 6 carbon atoms ; 
U represents a methylene group ; 

represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms ; 
R2 and R< are the same or different and each represents a hydn^gen atom or an alkyl group having from 
1 to 3 carbon atoms ; 

R* represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms ; 

and are the same or different and each represents a hydrogen atom, an aliphatic acyl group having 
from 1 to 6 cart>on atoms, an aromatic acyl group, as defined In Claim 1, or a aulpho group ; and 
n is 1 or 2. 

13. Compounds according to Claim 1, In which : 

A represents a group of formula (11} or (111), as defined In Claim 1 ; 
W represents a methylene group or a group of formula sC=N-OV 

in which V represents a hydrogen atom, an unsubstltuted alkyl group having firom 1 16-4 cart)on atonr>s 
or a substituted alkyl group having at least one carboxy substituent ; 
U represents a methylene group ; 

R^ represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms ; 

R2 and R^ are the same or different and each represents a hydrogen atom or an alkyl group ha^ng from 

1 to 3 carbon atoms ; 

R» represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms ; 

Y^ and Y^ are the same or different and each represents a hydrogen atom, an aliphatic acy! group having 

from 2 to 4 carbon atoms, an unsubstltuted aromatic acyl group or a sulpho group ; and 

nisi or 2. 

14. Compounds according to Claim 1, In which : 

A represents a group offonmula (II) or (III), as defined In Claim 1 : 
W represents a metliylane group or a group of fonmula «C»N-OV 

In which V represents a hydrogen atom, a carboxymethyl group or a 1-carboxy-1-methylethyl group ; 
U ropreeonts a methylene group ; 
R^ represents a methyl group ; 
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and R-* are the sarne or dlfrerenl and each represents a hydrogen atom or a methyl group ; 
R* represents a methyl or t-butyl group, particularfy a methyf group ; 

Y^^nd are the same and each repreeents a hydrogen atom or an aliphatic acyf group havfng from 
2 to 4 cartKsn atoms, partfcutarty a hydrogen atom or an acetyl tiroup ; and 
nisi. 

15. Compounds according to Qalm 14, In which A represents said group of fomiula (III). 
IS. Compounds according to Qalm 14 or Claim 15, in which W represents a meth>^ene group. 

17. Compounds according to Qalm 14 or Claim 15, In which W represents a group of fomiula =C=N-OR 

18. Compounds according to any one of Clain^s 14 to 1 7. In which Yi and Y2 are the same and each represents 
a hydrogen atom or an acet)4 group. 

19. Compounds according to any one of Claims 14 to 18. In which R^ represents a methyl group, 

20 20. Compounds according to Claim 1. In which : 

A represents a group of formula (III), as defined In Claim 1 : 

W represents a methylene group or a group of fomiula =C=N-OH ; 

U represents a methylene group ; 

R^ represents a methyl group ; 
25 R^ and R* are the same or different and each represents a hydrogen atom or a methyl group ; ^ 

R5 represents a methyl group ; 

and Y^ are the same and each represents a hydrogen atom or an acetyl group ; and 
nis 1. 

30 21. 5-(4^2-Hydroxy.2-methyl-4.(3.5.6.trimethyH .4-benzoquinon-2-yI)by toxyIfaBn^}-2,4-dIoxothiazoIidlne 
and salts thereof. 

22. 5^4-I4-(2,5.0Ihydroxy-3.4.6-lrImothyIpheny!)<2-hydroxy.2-melhyIbuto)cy]benzyI}-2,4^I^^^ 
and salts thereof. 

23. 5-^4^4^2^5.Dlacetoxy-3,4,6..UImel!iylphenyI)-2.hydroxy-2-^ethylbutoxyIben:q^ 
and salts tliereof. 

24. A phannaceutlcal composition for the treatment or prophylaxis of diabetes or hypedlpemla, which com- 
40 pnsos an active compound In admixture with a phamiaceutically acceptable carrier or diluent, in which said 

active compound Is at least one compound of fonnula (I), as claimsd In any one of Claims 1 to 23 or a 
pharmaoeutlcally acceptable salt thereof. ' 

25. The use of at least one compound of fonmula 0). as defined in any one of Oalms 1 to 23, or a pharmaceutT^ 
45 cally acceptable salt thereof in therapy. 

26. The use of at least one compound of formula (I), as defined in any one of Qalms 1 to 23, or a phamiaceuti- 
cally acceptable salt thereof for the manufacture of a medicament for the treatment or prophylaxis of dlab- 
etes or hyperlipemia In a mannmal. 

27. A process for preparing a compound according to any one of Claims 1 to 23, or a phamiaceutically accept- 
able salt thereof, which process comprises : 

(a) oxidizing a compound of formula (IV) : 

55 
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R4 



r3 



c 0 r1 

\ / \ / \ / 

C C C-CH2-0-C 



ecu 

/ \ / \ / 
HO C W . 



HC-CH 

/ \ 

\ / 
HC-CH 



H 

I 

C-CH2-C- 

I 

S 



/ 

I 

NH 



\ / 
C 



(IV) 



A2 



(In whfch R^ R'. R'. R^, U, W and n are as defined In Claim 1), to give a compound of fbnnula (NO : 
R* O 

C-C RA HC«CH O 

r3-C C-W-U-C-(CK2)n-0-C C-CH2-CH — C 

\ / I \ / II 

C-C OH HC-CH S NH 

o r2 c 

II 

o 

(in which R<, R\ R*. U, W and n are as defined in Oaim 1} ; 

(b) if required, reducing said compound of formula (V)i to give a compound of formula (Vl) : 
r4 oh 

C-C R^- HC»CH O 

, / \ I / \ / 

r3-C C-W-0-C-(CH2)n-0-C C-CII2-CH — C 

\ / I \ / II 

C«C OH HC-CH S NH 

/ \ , \ / (VI) 

HO r2 C 

II 
O 



(In which R<, R2, R>, R« U, W and n are as defined In Qalm 1} ; 

(c) if required, protecting the hydroxy groups In the compound produced In any of steps (b), (d) or (e) 
to give a compound of formula (1) in which one or both of Y' and Y= represent hydrojy-protecting groups ; 

(d) if required, converting a group represented by W In the compound produced In any of steps (a), (b), 
(c) or (e) to any other group so represented ; and 

(e) If required, sallfying the compound produced In any of steps (a), (b), (c) and (d). 
Claims for the follovring Contacting States : ES - GR 

1. A process for preparing a compound of fonnula (1) : 
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HC=CH 0 

I / \ / 
A-W-U-C- { CH2 ) n-O-C C-CH2-CH C 

i \ / I I (I) 

OH HC-CH S NH 

\ / 
C 

II 

o 

In which : 

A represents a group of formula (II) or (III) : 

r4 Oy2 r4 o -^--^ 

\ / \ / 

c-c c-c 

r3-c C- or r3-C C- 

\ / \ / 

c=c c-c / 

y^o r2 o r2 



(II) (III) 

W represents a methylene group, a carbonyl group or a group of formula >ON-OV 
in which V represents a hydrogen atom, a sulpho group, an acyi group as defined below or an alkyl 
grotjp wfilch has from 1 to 8 carbon atoms and which Is unsubstttuted or which Is substituted by at least 
one of substltuents (a), dermed beJow ; 

U represents a methylene group ; or V/ and are absent and U represents a carbon-carbon double 
t>pnd tietween the group represented by A and the group -CRi(OH)- ; 

represents a hydrogen atom or an alkyi group having from 1 to 8 carbon atoms ; 
R2 and R* are the same or different and each represents a hydrogen atom or an alkyI group having from 
1 to 6 carbon atoms ; 

R* represents a hydrogen atom or an alky! group having from 1 to 10 carbon atoms ; 

Y< and V are the same or different and each represents a hydrog an atom era hydroxy-protecting group; 

nisi, 2 or 3; 

said acyt group Included tn the deflnttlon of V Is : an unsubstitutad aliphatic acyl group which contains 
from 1 to G carbon atoms ; a substituted aliphatic acyl group which contains from 2 to 6 carbon atoms 
and which is substituted with at least one of substituents (b), defined below ; an aromatic acyf group in 
which the aryl part Is a carbocydlc aromatic ring which has from 6 to 14 ring carbon atoms and which 
Is unsubstitutad or which is substituted by at least one of substituonts (c), defined below ; ora hetero^o- 
llc a<^ group having a heterocyclic ring containing 5 or 6 ring atoms* of which 1, 2 or 3 are nitrogen 
and/or oxygen and/or sulphur hetero-atoms, the heterocyclic ring being unsubstituted or being substi- 
tuted by at least one of substituents (c). defined below, and oxyg an atoms ; 

said substituents (a) are selected from af koxycarbonyl groups having from 2 to 6 atoms, carixixy groups 
and carbocydic aryl groups which have from 6 to 10 ring cari)on atoms and which are unsubstituted or 
are substltutad by at least one of substituents (c), defined below ; 

saki substifuenis (b} are sdected from halogen atoms and alkoxy groups having from 1 to 5 carbon 
atoms : . 

said substituents (c) are selected from alky! groups having fronx 1 to 5 carbon atonns, alkoxy grt>ups 
having from 1 to 5 carbon atoms, halogen atoms, haiogenated alkyl groups having from 1 to 3 carbon 
atoms, nitro groups, hydroxy groups, alkoxycarbonyi groups having from 2 to 6 carbon atoms and aryl 
groups v/htch have from 6 to 10 ring carbon atoms and which are unsubstituted or which are substituted 
by at least one of substituents (d), defined below ; and 

sakf substituents (d) are selected from alkyl groups having from 1 to 5 carbon atoms, alkoxy groups 
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having from 1 to 5 carbon atoms, halogen atoms, haloganated alkyl groups having from 1 to 3 carbon 
atoms, nitro groups and hydroxy groups ; 
or a salt thereof, which process comprises the steps : 
(a} oxidizing a compound of fonnu!a (IV) : 

r3 c 0 hc»ch ho 

\ / \ / \ /■ / \ I / 

C C C-CH2-0-C C-CH2-C C 

I II I' \ / II (IV) 

ecu HC-CH S NH 

/ \ / \ / \ / 

HO C W C 

il 

r2 0 
Qn which R\ R», R*. U, W and n are as defined above}, to gtve a oompound offonnura (V) : 
r4 0 

c-c ri hc«ch o , ^ 

•I / ^ I / \ / 

RJ-C C-W-U-C-(CH2)n-0-C C-CHj-CH— C 

\ / I \ / i I 

C-C OH HC-CH S NH 



(in which R\ R', R*, u, W and n are as defined above) ; 

(b) If required, reducing said compound of fonnula (V), to give a compound of formula (VI) : 

r4 oh 

C-C Rl HC«CH O 

R^-C C-W-U-C-{CH2 )n-0-C C-CHj-CH C 

V ' \ / " ! I 

C=C OH HC-CH S NH 

HO r2 C 



(In which R\ R^ R^, \\\ U, W and n ana as defined above) ; 

(c) If required, protecting the hydroxy groups In the compound produced In any of steps (b), (d) or (o) 
to give a compound of fomiula (I) In which one or both of and represent hydroxy-protecting groups; 

(d) If required, converting a group represented by W In the compciund produced In any of steps (a), (b), 
(c) or (e) to any other group so represented ; and 

(e) if required, saltfylng the compound produced In any of steps (a), (b), (c) and (d). 

A process according to Claim 1, In which the reagents and reaction conditions are so chosen as to prepare 
a compound of fonnula (I) or a salt thereof, In which said hydroxy-protecting group Is : an aliphatic acy! 
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group having from 1 to 25 carbon atoms ; a halogcnated afkanoyf group having from 2 to e carbon atoms; 
an alkoxyalkanoyi group which tfio alkoxy part has from 1 to 5 carbon atoms and the alkanoyi part has 
from 2 to 6 carbon otorifi ; an alkenoyl or alkynoy! group having from 3 to 6 carbon atoms ; an aromatic 
acyf group In which the ar^'I part has fnom 6 to 14 ring carbon atoms and fa a carbocydic group, which is 
unsubstilulod or has from 1 to 5 substlluents selected from substftuents <c), defined below ; a heterocycfte 
group having 5 or 8 rfng atoms, of wttlch 1 or 2 are oxygen and/cr sulphur and/or nitrogen hetero-atoms, 
whFdt groups may be unsubstltutod or may be substituted by at least one of substituents (c). defined below, 
and/or by at least one oxygen atom ; a trt^ubstituted silyl group, in which ail three or two or one of the 
substituents ate alkyi groups having from 1 to 5 carbon atoms, and none, one or two of the substituents 
are aryl groups, as defined above ; an afkoxyalkyi group. In which the alkoxy and alkyi parts each have 
firom 1 to 5 carbon atoms ; an alkoxy-substltuted alkoxymethyl group in which each alkoxy part has from 
1 to 5 carbon atonw ; a halogenated alkoxymethyl group in which tiie alkoxy part has from 1 to 5 carbon 
atoms ; a halogenated ethyl group : an arylseienyl-substituted ethyl group. In which the aryl part fs as 
defmed above ; an aralkyi group In which the alkyl part has from 1 to 5 carbon atoms and the aryl part Is 
a cart)ocydIc aryl group which has from 6 to 14 ring carbon atoms end which may be unsubsUtuted orwhich 
may bo substituted on the aryl part with an alkyl group, an alkoxy group, a nitro group, a halogen atom, a 
cyano group, or an aikyienedloxy group having from 1 to 3 cart)on atoms ; an alkoxycarbonyf group having 
from 2 to r cartjon atoms and which may be unsubstftuted orwhich may be substituted with a halogen atom 
era Irt-mibstituted sflyl group, as deHned above ; an alkenyloxycart>onyf group In which the alkenyl part 
has from 2 to 6 carbon atoms ; a sulpho group ; or an araIkyloxycart>onyI group. In whksh the aralM part 
is as defined alcove. 

3. A process according to Claim 1 or Daim 2. In which the reagents and reaction conditions are so chosen 
as to prepare a compound of fomiula (!) or a salt thereof. In which W represents a methylene group, a car- 
bonyl group or a group of formula =C=N-OV 

in which V represents : a hydrogen atom ; a sulpho group ; an unsubstitoted ailqrl group having from 1 to 
4 carbon atoms ; a subsUtuted aWcyl group having from 1 to 4 cartoon atoms In whfdi the substltuente are 
selected from aryl groups which have from 6 to 1 0 ring carbon atoms and which are unsubstituted or are 
substituted by at least one alkyl substituent having from 1 to 5 carbon atoms, carboxy groups and alkoxycar- 
bonyl groups having from 2 to 6 carbon atoms ; an aliphatic carboxyilc acyl group having from 1 to 6 carbon 
atoms ; or a cartjocycllc aromatic carboxylic ac>4 group In which the aryl part has 6 or 10 ring carbon atoms, 
said group being unsubsUtuted or being subsUtuted by at least ona of substituents (c), defined in Claim l! 

4. A process according to Claim 3, in which the reagents and reacUon conditions are so chosen as to prepare 
a compound of formula (I) or a salt thereof, in which V represents a hydrogen atom, an aliphatic acyl group 
having from 1 to 6 carbon atoms, an aromatic acyl group or the sulpho group. 

5. A process according to Claim 4, in which the reagents and reacUon conditions are so chosen as to prepare 
a compound of formula (I) or a sail thereof, in which V represents a hydrogen atom, an aliphatic acyl group 
having from 2 to 4 carbon atoms, an unsubstituted aromatic acyl group or the aulpho group. 

6. A process according to Claim 5. In which the reagents and reaction condlUons are so chosen as to prepare 
a compound of formula (I) or a salt thereof. In which V represents a hydrogen atom or an aliphaUc acyl 
group having from 2 to 4 carbon atoms. 

7. A process according to Claim 6, In v/hlch the reagents and reacUon conditions are so chosen as to prepare 
a compound of formula (I) or a salt thereof. In which V represents a hydrogen atom or the acetyi group. 

8. A process according to any one of the preceding Claims. In which the reagents and reaction condiUons 
are so chosen as to prepare a compound of formula (I) or a salt thereof, in whl<A R« represents a hydrogen 
atom or an alkyl group having from 1 to 4 carbon atoms. 

9. A process according to any one of tfie preceding Claims. In which the reagents and reacUon condiUons 
are so chosen as to prepare a compound of formula (I) or a salt thereof, In which R2 and R* are the same 
or different and each represents a hydrogen atom or an alkyl group having firom 1 to 3 carbon atoms. 

10. A process according to any one of the preceding Claims. In which the reagents and reaction condiUons 
are so chosen as to prepare a compound of formula (I) or a salt thereof. In which R» represents a hydrogen 
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atom or an alky! yroup having fiom 1 io 4 carfx>n atoms. 

11. A process according to any bno of tho pracdding Claims, In which the reagents and raactJon conditions 
are so chosBH as to preFtam a coinpound of fonmda (I) or a salt thereof. In whfch Y< and are the same 
or different and each repreaents a hydrogen atom, an aliphatic acyl group having from 1 to 6 carbon atoms, 
an aromatic acyl group, as defined in Claim 1, or a sulpho group. 

12. A process according to Claim 1, in which the reagents and reaction conditions are so chosen as to prepare 
a compound of formula (1) or a salt thereof, in which : 

A represents a group of formula (II) or (III), as defined In Claim 1 ; 

W represents a methylene group, a carbonyl group or a group of formula bC«M-OV 

In which V represents a hydrogen atom, an unsubstituted alkyt group having from 1 to 4 carbon atoms 

or a substituted alkyf group having from 1 to 4 carbon atoms In v/hich the substituents are selected from 

aryl groups which have from 6 to 10 ring cai1>on atoms and which are unsubstltufod or are substituted 

by at least one alkyi substltuent having from 1 to 5 carbon atoiJis, carboxy groups and alkoxycart>onyl 

groups having from 2 to 6 carbon atoms ; 

U represents a methylena group ; 

W rspreaents a hydrogen atom or an all^l group having from 1 to 4 carbon atoms ; 

R^and R^are the same or different and each represents a hydmgen atom or an alkyi group having from 

1 to 3 cartK)n atoms ; 

represents a hydrogen atom or an aJkyI group having from 1 to 4 carbon atoms : 

and Y^ are the same or different and each represents a hydrogen atom, an aliphatic acyl group having 

from 1 to 6 cart>on atoms, an aromatic acyl group, as defined In Claim 1, or a sulpho group ; and 

riIs1or2. 

13. A process according to Claim 1, in v/hlch ths reagents and reaction conditions are so chosen as to prepare 
a compound of fomiula (!) or a salt thereof. In which : 

A represents a group of fomritjfa (II) or (til), as defined In Claim 1 ; 
W represents a methylene group or a group of formula «CsN-OV 

In which V represents a hydrogen atom, an unsubstituted alkyi group having from 1 to 4 carbon atoms 
or a substituted alky! group having at least one carboxy substiLuent ; 
U represents a methylene group ; 

Ri represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms ; 

R2 and R'* are the same or different and each represents a hyda^gen atom or an alkyi group having from 

1 to 3 carbon atoms ; 

R3 represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms ; 

Y^ and are the same or different and each represents a hydrogen atom, an aliphatic acyf group having 

from 2 to 4 carbon atoms, an unsubstituted aromatic acyl group or a sulpho group ; and 

nls1or2 

14. A process according to Claim 1, in which the reagents and reaction conditions are so chosen as to prepare 
a compound of formula (1) or a salt thereof* In which : 

A reprasents a group of formula 01) or (flO. as defined In Claim 1 : 
W represents a methyteno group or a group of formula s=C=M-OV 

fn which V represents a hydrogen atom, a carboxymethyl group or a 1-carboxy-1-mathylethyl group ; 
U represents a methyfene group ; 
R^ represents a methyl group ; 

R2 and R^ are the eamo or different and each represents a hydrogen atom or a methyl group ; 
R3 represents a mettiyl or t-butyl group, partlculady a methyl group ; 

> 1 and Y2 are the same and each represents a hydrogen atom or an aliphatic acyl group having from 

2 to 4 carbon atoms, particularly a hydrogen atom or an acetyl group ; and 
n Isl, 

15. A process according to Claim 14, In which the reagents and reaction conditions are so chosen as to prepare 
a compound of fonmula (i) or a salt thereof. In which A represents said group of formula (III). 

16* A process according to Claim 14 or Claim 15, In which the reagents and reactbn condibons are so chosen 
as to prepare a compound of fonnuia (i) or a salt thereof. In which W represents a methylene group. 
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17. A process accortfng to Claim 14 or Ctetm 15. In which the reagents and reaclfon conditfons are so chosen 
as^to pmpare a compound of formula (,) or a salt thereof, in whfch Wrepresents a group of foS^SfatSN" 

rhS^nT *° °f Claims 14 to 17. In which the reagents and reaction conditions are so 

l^ Z^ l^^Zl.^ compound of fomiula (I) or a salt thereof. !n which Yi and Y« a^tte sam^^d 
each represents a hydrogen atorh or an ace^ group. 

19. A process acconling to any one of Claims 14 to 18, In which the re agents and reaction conditions are so 
Chosen as to p«pare a compound of formula (I) or a salt thereof. Jn^lch R» rep»se„tsTrS gmVp 

20. A process according to Claim 1. In which the reagents and reaction conditions ar« so chosen as to preoare 
a compound of fonnula (1) or a salt thereof. In which : prepare 

A represents a group of foimula (III), as defined in Claim 1 : 
W represents a methyfene group or a group of formula aCsN-OH ; 
U represents a methylene group ; 
R* represents a meth)4 group ; 

reZ.:: a*:e"7a~uTr ' " "^''^ - "'^^ 

YUnd Y2 are the same and each represents a hydrogen atom cr an acetyl group ; and 

21. AproM^ac«rdIngtoaalm1.Inwhlchthereaoentsandreactionc,,ndItIonsaresochosenasto 
M4-P-hydroxy.2-methyI^.(3.5.6^ethyM.4-benzo<,uinon-2-yO^ 

ora'SiS^SJll^^^i^SJrs^^^ 

"^X'i^^srrtS^^ 

23. Theuseofatleastonecompoundofformu:a(l).asdefinedlnanyoneofClaims1 to21 era Dharmar^.,K. 
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(I) 



Q. 

LLI 



Jouva, 18, rue Saint-Denis. 75001 PARIS 



^ . \ / 

^ c- or r3-c C- 

^ _ \ / 

^^^^ C-C 

(") (III) 



W IS me hylens. carbonyl or >C=N-OV. where V is hydrogen, sulpho, acyl or alkyi ; U is methylene, or W 
IS absent and U is a carbon-carbon double bond between A and -CRUOH)-: R\ R2. RS and R* are each 
hydrogen or alkyI ; and Y are each hydrogen or a hydroxy-protectlig J^p ar^l n fe I.T^-ll^S 
sails thereof have anfl-diabetic activily in mamnials. Methods of preparing Uiem^al^ provided. 
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